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On Terrestrial or Epigeic DeposiU on the nirface qfUu 
Morea. 

By the term Terrettriai or Epigeic deposiU, we mean a]l pro- 
ducts formed on an emerged part of the surface of the earth. 
Though their loose texture exposes them to destructioo during 
all great movements of the soil, there is do country where they 
ought not to be able to preserve themselves io some localities. 
In every region of the globe, a series of deposits of this nature 
should exist, more or less ancient, more or less continuous, 
parallel with that of marine deposits. Their age reaches back 
to the first emerging of solid rock, and their compoution entirely 
depends on its nature. 

The Morea had already partially emerged at the time of the 
deposit of the tertiary gompholites, which, in our opinion, re- 
semble the nagelflue of Switzerland; great dislocatioos, up- 
risings from ICMX) to ISOO metres, accompanied their appear- 
ance, entirely changed the form of the Burface, and the anterior 
epigeic depouts must have almost entirely disappeared ; but, in 
commencing at this epoch, the Morea having assumed, as we 
are going to show, the principal inequalities of its surface, we 
ought to find in it some eptgeic deports of the sub-appenine 
period, and all those of the succeeding period even to the pre- 
sent time. 

The period which we embrace, accordingly, comprehends not 
only the sub-ap^nine epoch, but also that of the vanous up- 
rai^ngs which have given to Greece its present physi<^oniy, an 

VOL. XVIII. NO. XXXV. — jakqary 1835. 
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S On Terrestrial or EpigeU Deposits 

j'H'^i produced not bj a single movement, but by Buccessive 
upraiuDgs, md, in Bhort, the present epoch.* 

Before entering upon this new series of facts, we diail take 
a glance at the aspect presented by Greece at the nKMuent when 
the deposition of our tertiary fbnndiana was suspended. 

The Peloponnesus, then, formed an island not so elevated as 
at present, of which, a boiizontal curve traced between 3O0 and 
400 -motFes -above f he level of the tea, might alouMt AprtBent as 
outline. Abrupt mountfuna descended every where into the .sea, 
like the rocks on the eastern cooUs-of Lacotiia and a -part of 
Argolis, without the existence of any intermediate plain or shore. 

It varied only in a few localities of minor extent, such aa the 
brjttomof the guTf occupied at present 'by tbe EKs, where the 
ancient tertiary formatton (the gomphoUtee) already raised up, 
formed the high table4and of Mount Fholoe, and bordered the 
base 6F the mountains. Almost ihe whole of fhe Elts was under 
water. Messenia was in tlie same state, the gulf of which en- 
"tended to the base of Mount Lycacus, between the chun of the 
Tajigetus and an archipelago, of whicb tbe mountiunB of Mali, 
between Arcadia and Messenia, tbose of X.ycodimo or Ttmo- 
Ata«, and the summits of Cape Gallo, formed the three princi- 
pal. islands. 

The Gulf of Laconia extended between two long narrow 
chfuns, as far as tlie sources of the Burotss, and was united to- 
wards the north by a succesnon of lakes or depressions. In 
fact, those wbicb we see at present -(tbe baung of Tripolitzo, 
Orchomenus, and Phonia), chiefly formed by the crosnng of 
the Pindic and Acbaic, upraiungs anterior to (he sub-appenine 
deposit, ougbt to exist sincethat time in shapes but little altered. 

T'hc Gulf of Lepanto* bounded by two high chains flanked 
to the extent lof ISOO metres by dislocated strata sf gon^ho- 
lite, already separated Hellas from tbe Morea, and joined the 
Egcan Sea by two outlets, north and soutli of ("he maintains of 
Megaris. 

At tliat time the Archipelago was studded witb ^moA all its 
islands ; some of them, however, like the low isles adjoining the 

TliejvsseiitiepDchdsiirithaB the fwfadt jw it w wrf M. BrangiAkn, «■- 
oept that we'de .aot-asnga£soi limiti ■%oit. It commeiKMat the rariaUe 
period, when the surface andiineaments of ■ country obtained the fonn aad 
fimire Which we at picsent obserre. ■ 
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ConUoent, toid WKotly cdrnpowd of "tertiary depoairs, *ere as 
yet only shallovs. The masave trachytes of Kgma, Mithana, 
Milo, add Stantotih were above the wftter, thoagh not eb eleVau 
'ei 'as they 81*6 at present. Each of thes6 islands remained li 
(ieintftof votcani'c'openitions, which afterwards elevated and dis- 
"(Brdefed thfe heVer tertiary d^MaU, abd which haVe c6ntinued 
to maiiifeat themselves tAore 6r less intensely to the present tini6. 

Dn the oth'e^ hand, a patt of the present b&sin 6f th6 Medi- 
Wntnean had become terrestrial or lacustrine ; tertiary deposits 
'bXiA " atte'rrisseiAens" had united islands, inclosed gulfs, and 
produced fficustrine and fluviatite deposits, the 'debris of which 
"ire find on the summits of some iskndSf (as the Archipelago of 
tliodroma, Rhddes, Brt) 

th general, ti'dVever, the narrow zone, having an almost Con- 
^^iA level. Which the tertiary sub-appenine depont forms round 
V/tb f^ands and continents, announces that even at that epoch all 
the gre&t features of the Surface dT Greece had been delineated ; 
iM that a general rise, instead of dislocations, would Suffice to 
give it the couflgurstioti which it has retailed for upwards of 
four thousand years, without perceptible alteration. 

In consequents df 4rhat We have said of the priority At de- 
preS!^ns of basins dosed or open irt the interior of the Morea 
■ft Wife titaie of the dfeposition of the sub-appenine formation, it 
Is eVMent that they ibay include the pnsdiicis of the same period, 
lacustrine detritic, and alluridt, again covered by a succession 
V)>f deports of the same Uature, formed during the whole period, 
even tilt the pr^setit time ; but it ftould have been impossible Tor 
as to recognise ahd study the succession^ if recent fi-acturcs of th'e 
*bil had not fortntd openings, external or subterrAnean, for the 
wktersof the closed basins; and had not irt consequence caused their 
denudation. These dlBet-ertt eftects, the formation and desiruc- 
tton of terrestrial deposit^, tequire, for that reasbn, a knowledges 
of the singular bydl-ogeic system of the Mol-ea, or of the man- 
ner in which altbospheric Wattr is collectnl on Iti surface, and 
Kdches the fki by sybferi^neolls passages. 

This pi^limfnaty itudy will at the same lime afrord us a more 
geiieral and iialuVal ^kfiilanatioh ot the JDhenotnena of continental 
caverns, add their deposit^ of b^4eoud breccia ; an explanatiob 
#hfch does libt require; Mk Uiftt of literal grottoes (see Memoir 
*m m Actioii tlf m S^ m. JmrMd & CedogU, No. 10), 
a2 
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any hjrpotheses at variance with the causes which are at present 

in action. 

Hj/dravlic Laws ^internal WaUrt. — The year is divided, in 
a great portion of the Mediterranean shores, as in the tropics, 
into two distinct seasons ; the one rainy, which lasts from four 
to five months, and the other dry ; an obeervation of great im- 
portance, when studying the whole of the recent deposits in the 
Morea. The actual quantity of rain which falls exceeds one 
metre, at least on the southern and western slopes. One part of 
this enormous mass of water is carried directly to the sea with 
great ra^ndity, owing to the inclination and denudation of the 
mountains. The surplus is collected in the high enclosed basins 
of the interior, or loses itself in the clefts, with which the forma- 
tion compact chalk is traversed on all sides, and in both cases 
IS the source of the real subterraneous rivers, which traverse 
the mountains, and are poured out on the shore, or below the 
level of the sea- The springs formed by such rivers are called 
by the Greeks Kephalovryii, or heads of waters, and these are 
accurately distinguished by the inhabitants from spring of an 
ordinary nature. 

The division of the surEacc into enclosed hanns, the greater 
part being without permanent lakes, ia not peculiar to the Morea, 
but is found throughout Greece, Italy, part of the Iberian pen- 
insula, Asia Minor, Syria, in ghort, in oil the zone where se> 
ccmdary formations of the meridional baisin prevad. 

In all other parts of Europe, the waters being directed in 
th^r course by a small number of large inclined planes, unite 
with each other regularly from the ridges of the continents to 
the sea, or branch out around some principal trunks. The con- 
sequence of this is, that the geographers of those countries, in- 
fluenced by forms with which they were best acquainted, and 
by a systematic noUoD of the formation of depressions or valleys 
by water, considered the regular dispo»tion as a general law, 
and the other as an exception or a mere accident. 

If, however, the regularity extended over the great plains of 
the north of Europe, from the enclosing of the waters, to the 
shape and relations of the valleys, it woiUd do so more com- 
pletely in mountainous districts, where we ought to see basins 
which are divided into stages, ag^n united by clefts, as in the 
whole of the southern Eone. The preoccupation of systemalici ^ 
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idem, however, was such, that these were not Beea, anj du nat 
even appear, in the pretended topographical charts, which, we 
must say, pervert even at this day the external appearances of 
the earth, by a conventioDal method derived from these very 
hydro^aphical iaductions. 

It is for the geologist to correct such topographical errors. 
Familiarized with the effects of the dislocations which the crust 
of the earth has experienced in various directions, he should con- 
sider that the disposition in basins, either enclosed or communi- 
cating by mere gorges, ought to be nearly general, and that the 
regtdar establishment of the hydraulic laws of the waters, and 
of the connection of valleys, is only the result, in certun coun- 
tries, aS the absence of dislocations, and in others the effect of 
the slow modifications of pri^nal forms ;— but he should ask 
how these modifications, which, in the upraised and fractured 
strata of France, England, Sweden, and Germany, have cod, 
ducted all the water from valley to valley, from the eummits of 
the continents to the sea, have not been productive of the same 
effect in the southern region, where ^e centre of the islands and 
continents remains formed of hydrographicol basins, of all nses, 
and independent of each other. 

Two causes must aid in producing this phenomenon, the one 
meteoric, the other geognostic. We are of ojunion that the' 
second only is applicable to the enclosed ha^na in the moun- 
tainous regions of Greece and Italy. 

For a basin without a subterranean outlet to exist isolated 
from the lower valleys, it is necessary that there be an equili- 
brium between the quantity of water which falls, and that which 
is evaporated throughout the basin ; or, in other words, that 
the quantity of water evaporated at the surface of the receptacle, 
surpass or equal that which falls on this extent, together with 
that which flows into it ; a state of things which cannot exist in 
the greater part of Europe, and which we shall prove is not ap- 
plicable to Greece. It may thus be conceived how, independent 
of the continued transportation of ihe alluvion, [he progressive 
rising of the waters produces a communication between Ihe enclos- 
ed badns and the inferior valleys, as is seen throughout nearly 
the whole of Europe; whil^ in the south and east the same 
meteoric influences maintain the equilibrium in the watersof the, . 
CasfHan, and the other enclosed Aaatic lakes; and that, sli^s"" 
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farther south, niip^pif^ interif^ ^i^ d|i)i^ig,ti pnQgcaj^j^e^ or 

have ev^n alre^y diw^p^cd- 

. In the Morea, the lake Fhoaia, which, did not exist in. \6W, 

luid has DQw requirei^ a,deptt> o! ¥)mt\vegi^ \p s^te of the tra^ 

size of its orc^aphical haim, shows hoyi. fftr the qooditiooa of 

equilibrium of which, we have Bp(>|(ei;, are ^piexisfiogt af l^aat 

i;i a mountainous re^on. 

The declivities of various enf:lo6^. baana are ap, a^p ^nd 
naked, that ajmost th^ ^t^ole^ inas» of t)ie raio'irver i;t)(>B.iDlo 
th^ receptacle ; so that it would he n^i^e^sary to presenvfi ^ui- 
]^briuni, that the quantity, of w,^r ^vapot^tied at l^^ qur&c^ 
should, be nearly equal to as. many timea the.quantity of w«l^, 
fallen, as the whole surface of the baun contains that of the r^ 
ceptacle, w,hich is inadmissible. 

{"or this reason w« should cooclildq, that; the exjiteqce of allr 
these enclosed basing of Greece, ^thout pennajient' water aod. 
external comnqunication, deponds; oq other cau^. th^n Mfoth. 
spheric iofluenc^B, ^nd that liie nature of the Tockalooe niay.fur-, 
qish us with an explanattoi),of it^ 

We shall, in the first, place, remark, that th^ compact lime- 
stone formation which forms the circifnifeKnqe <^ these en-, 
dosed basins, produces d^tritic or alluvial materials in. a much 
smaller quantity than tertiary and secondary rock^ and ev«n the, 
schistose and other iipcient rocks of porthem, Europe, i^nd that 
these debris are also much taoxi permeable than thps; of t^ 
forqiadons more or leaf argillaceous, which have just been.mw- 
tioned. Of course the filling up of the cavities shoi^ld be ^ss. 
rapid, and the infiltrations should fs9>|itate the action of tb(!< 
flowing of the subterranean water, which is the real cause of this 
phenomenon. 

Of Guys or Chasms. — Id every enclosed banothere is ope or 
more gulfs, in which the wafers of the torrents lose themselves,} 
in Greece they are at present known by tfie. tejin katpvothr; 
the ancients, called, them zerelira ^d ijfunTna.* 'l^bc^y are ia . 
general situated at the bottom of the mountains which form 
the circuipference of the basin,, and we ^wayi observe in the, 
rocks which overhang them, open clefts, fractures, t^d frequep^ 
ly local (Ranges in the stratificadon, 

■ We think thai thli Utter word, which belongs to the EngUdv IsagUJig*, 
and has the game meBning, should be Introduced Into our nomenclature of.phyv 
sical gec^raphj. 
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VUmb; tbe opMing' i9iitthfi:nia]dl« of tbeidunas at Kava- 
■DSi^.yniiibw)* in. tbe:pitiuMiila cf Taun» and at Triprittn, 
UftoiisteiiQe/iD.auinincz'iB detected only by a dfepont of icddieh 
Qtud, BplitiD-all'iliiiaQlifns; but when atoned in nwksattha 
bottomi <^ mouBtaiiiB,, it ia often to spacaou^ that in BDmmee 
•oe.canipeaetnteiiata the iDtedor. Esamples-of this kind an 
tobefoundiD the gulfftof lakeaStymfJuriu^ and Coptis; and 
that of Tifnana.neaF Mantinea* in the interior of wlucfa, a mill 
lu» iwen ,ereet«d. to, tak« advantage of tba Ul a£ water. Od 
fotning il^ we diaoorer ohambera with unooth walla, narrow 
puBagrtaasd.lakQ^ bbi ia the oavenis.wfaidi have w.frequeBtly. 
be^.deacdbed. 

The aaisteaoe <^ theie ei^i* which ia the cauae of tbe dry 
ing up of tlieendosed baaim, evidently aoaaa from tbe hardoese 
V>d exinms: fnigUitp of t^; oanqiBrt bme^one,. which, at the 
Umec^ the dii^ooalioaof the strata^ haa-baOi. broken to ptecea, 
without eitb«. beapii^< up or eiukiog,: md baa. left Dumeniia 
ebatini and looae debria. 

A oiicuBMtaace, howenfi which is fsvuinible to the.pawagk 
of; water, aai the- ftHaaattea of cavom of ** dtfhlaietnent,^ rather 
tjum. of aroaian,, ia the {mmnee^ below tbe calaaueuB< matCei^ 
of a great arensceoua sniea (greensond) which the waters carrgn 
qS'mthfa(RKt;^;.coDaequ«itly, (MKvitieabaveiiNrasBedjand^ave 
baen.aleoiUaJtde to be closed'' up ea the imtaDl, whea- die aup^ 
pm-tegivft wB^ 

As'the aUfmty of these gul&are uoaWe to a^ml a paaooge 
fi»' alll tbe- water' during the. rainy BeflMii, lakee are ibrmcdi 
anwud tttag c^taBiogl. Tbe^grouad is raiaedupby depo. 
«l6,of aUHvienj abdUie t<Hi«nts.Bre umbletocan-y ^ong:witb' 
thMnaay-tfain^^eeeacept sand, iiiiid,aadv^etab)e and: aonndt 
debns, wtueh. «e>io«ipahle of fioating^ Id ehort^ the. devatien oft 
tba.-aUuviuaLlMcaneasiuiht that the toirenl throws itself out in 
wwtbarpaH ofrtha- plain,, whtte. it cannot ful to find new open- 
ings; aed it isiB'tbiaiaa^ititf, that, flowingiBucoaaaively throi^b- 
it»:wbal^eiUeat,Jt.isimaiatiuDed atalcwel n^ilch isueudy um.< 
f^^;^siicb<a« pweoifc i><tbe osUim of ^1: the torrents. in the. 
pbin: of, Tnpolitl»i. Uf covrsei the deposits in the^cavema and 
istcoiuil lahesrmuu oannK aS: red-eutb, sand, bboest anctvegeK 
tables, like the greater number of thcbbiwcovonst. 

Ia. summer, the lakes become, more or less comidet^ldt-t^lc 
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and their reddish soil enables us to detect the ffltuatioD of the 
chasms. It is in these circumstances, that thar entrance, almmt 
always ir.asked by the powerrul vegetation produced by humi- 
dity, becomes for seven months the retreat of foxes and jack- 
als,* who carry thither their prey. We saw, with Colonel 
Borry, the entire skeleton of .a horae at the opening of one (rf 
these gulfs, which these carnivorous animals had partially stripf, 
being unable to drag it in : the hones, which bore the marks of 
their teeth, will, in a diort time afterwards, occupy a place in 
the muddy deposits of the cavern, amongst rolled bones, and 
complete skeletons of animals, which must frequency be sur^ 
prised in that place by storms of rain. We thus see, how, in 
all countiies having seasons alternately wet and dry, caverns may 
be BuccesBiTely the abode o( carnivorous animals, and a passage 
for subterraneous water ; and that the exclusive causes by which 
the presence of bones is wished to be explained, are also false in 
this case, as they are generally in all natural phenomena. 

We have shewn, that the waters In the interior of the Morea 
are lost in genuine bone-caverns, and reach the level of the sea 
by subterranean outlets. What we are now to advance, will 
prove diat their existence is entirely owing to causes at present 
in activity. 

- The obstruction of the internal drains is a phenomenon of 
frequent occurrence, which, noticed by the Greeks of ancient 
times as well as the present, enabled them to discover the out-, 
let of subterraneous water from many enclosed banns.' Thus 
they discovered, that the waters of Lake Stymphalus formed 
the Eraaimia ; that those of the plain of Argos, near Mantinea, 
produced the submarine river Din^ which is known to modem 
Greeks by the name of Jnavoh : that the waters of lake Phonia 
are the magnificent sources of the Ladon, below Lycouria, 8ic. 

At this time, lake Phonia presents us with the f^enomenon 
of the obstruction of the drains in a very remarkable mannen 
Drama Aly, the last Bey of Corinth, ordered gratings to be 
jdaoed at the three openings; they were taken up at the ooni- 
meticMnent of the Greek revolution, and a fertile plain was sooa 
converted into a lake, whose depth we previously mentioned, al- 
ready reached, in some places, from 40 to 50 metres, and a 
diameter of 6000 to 8000. 
• We hsve been told by th« inhabitants, that wolves never retire tUHi^ ^ 
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More than a cectury ago, the vateTG had reached a muth 
greater bdght. In the boatour of the lake, within 100 metrcii of 
its actual height, traces are seen of red coloured mud, which it 
deposited on the surface of the grouod and in all the fissures 
of the rocks, in the same manner as the identical cement of the 
osseous brecda traces a red coloured line along the boundaries cS 
the ancient shores. The waters are ruing at present, and may 
obtain a height of 400 metres before finding an outlet towards 
the plain of Orcbomenes, unless the chasms be op«ied by earth- 
quakes or pressure. 

According to the andents and modems, it appears these fre- 
quent intermissions in the obstructions and the re-openings of the 
gulfs of Phonia were attributed to earthquakes. Thus, accord- 
ing to Eratosthenes, quoted by Strabo, " it sometimes hap- 
pened, that, in consequence of the obstruction of the chasms, the 
water inundated the plain, and when they were again-op«ied, it 
suddenly left it to swell the Ladon and the Alpheus; and thus 
the environs of the ten^le of Olympia were, on one occauon, 
inundated at a time when the marshes were dry.'* Strabo adds, 
tbat, at another epoch, some earthquakes having thrown down 
the walls of the chasms tbrou^ which the waters flowed, the 
springs of the Ladon were completely intercepted.* 

In this manner, the cleoring-out of the subterraneous outlets, 
tXtee their obstruction, in consequence of earthquakes or other 
causes, and the facility with which a torr«it thrown off from one - 
part of the plmn by the increanng height of its bed, finds a 
new outlet, elsewhere, shews, tbat the creation of drains, and 
consequently of lakes and caverns in the interior, is a phenomenon 
of the present time, — a phenomenon, besides, which must have 
been produced since the sub-apennine epoch, as the existence 
of enclosed basins is anterior to it. We should, therefore, find 
fos«l bones of that epoch in the caverns of the Mores, if the 

■ The Preiideiit, C Capo d'lslria, Intended to drain this place. At firat 
d^t it might be thought that such an undertiUng would require Hemileui 
Jabours; on the coatrarj, we bellere that a geological engineer would 
eanlj bring it to a teimination bj searching in the diiectinn of tlie galleries, 
and above the old pits, the parts of tlie soil which are most broken ; bj raiaiDg 
to the blinks of the lake the red cUj which obstructs the fisaures, and b^ 
thus ainaUng to destroy tlie adherence,' which could not be attempted hj 
bbetlng I in our opinion it would be a labour of patience latber Una t^ 
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W^ipmfttk qC tite high, Alpn hud, d i atocBted the toil q£ the 

j}arta.Q£ibecsvfiKDav 

tlw ^tttwfit;. ctt tj)je. opitTBP^, of! aub^evAnePfu, mitc;i».in mQusb; 
tAie,9^lQt. u^.iMW esiaaane tMc. qutlcts. 

Tl*. ipfwiw: (»itl#lft w* €»Iled, Rej^hrioviy^, (fniad. at tbc 
*Mter«), wt. qnl^ QB;«wpunl( ofi the volitoas.crf: theic wateFs.bia 
off iu, eqjUAlUf, ia. aU, aesapnti, aod.in-egulM: iat^rniissioiis bj[ 
which they are distinguished from other spriq^ ' 

Tbe.ppaitJQR.Q'' the kephalova:^a.aeenis,.)D.quj,opit)ioa,.to be 
40tenpil)^ b^.gepgpoaticqmimstaaefia;, in the mountaio„as ajt 
ttie. ^q^! of the IfSdon,. m^ thow: of tbe St^hoffu*,* near 
Cwjt^e^ and Iq; manyi otber fJacett,, they pierce above the 
bf)ds of-. Qwd,, o^iwted.at, the. ii^ricai portign of the.gr£M.for- 
^atkm.Qf^cheUc atui gi;efin«wi4 sod in. Lacenia„at the juac- 
^i).of;tbe.tiMrhle»w>d Uk B^y rack?;; biU.tbe; nopt.wfi^auA 
9P»t towurda the aboif or. Ia the plains in.tbebgxizoDt0Lcury« 
vthicb.the-MK^wt.baDluiqark out-, 

$uch is, the poationr of. the apriogs . of LerA«> £ra^au^ 
Xyrintbust Caodja. iif Aix^li^i ^nd the inagpUicent.Gpniigs.af 
Skala ID Heist,;, io. sbofX, thay, often show thwawUea beloK the. 
level of the se^^ a«, at. Aoawlo. neat Astros,, and at. a gfeat 
qWfiy poiqU. offH«Nt;e the ab^iUpt. shoEC* of ArgpUs, . X^arajuA,, 
ajpd, Acbaiii.. 

Xhe sabmanne riv«r Apavi^ (oqv Div^) f „pre9enti^ the best, 
instance oft this pheaotaeoon ;. nt 300 or 400 metres fixim th& 
^horef.wavff&caay.be seeDJn^alm. weather, with lar^: concenuic 
wcles, round a.part.very much swollen,. and. with the. sand, 
l^ifbbliiijt up: °v^ 4 considerable extent. The sliore exhibit&.ai 
QOiiDfentric.sinkiqg.at an elevation of 100 metres^ hollowed, qut. 
ia, tfaf , side«-of Mou«t Zavitsa (see. the; new oha^of the. Mores,, 
3d sheet), a fact in which one cannot ful to observe the sinkingof 
caverns orodiiced by an action, not of erosion, but of clearing.out. 

It. would, h{ive,beeo.w niuqh.tbeivare important fi>r.oux.zaQ;. 
—we tre compeHed-to-methc mdtnt-MMe^ wthwe T i Tew-hwtw^af- 
damoneft, 

■f- faunnlSB had-noticed this [dienoineBDV, butthe-textiiM obimrejUid' 
the tmulattons so flmltj, that, ind wenot risUed the-jriKca, wecooU Mt' 
bare dMjwd what he «u dbcuselng. 

n,a,i,.,.-jbi.G00glc 



(op<al,reflea^<;befV.and foi; an, ^itp^ist^ui oj^^e b4:i:||iw <rfiM!r 
dne.afld^«^ti^depo«U,in thB8«#iel)<i(ri.Dfc t| Ui^. tiefni f|)h 
^,coIl^Ui«.^)e(UfS.1vhich lived attbebottoipc^ tb^i««,,U.ti^ 
VHtl^of ^^ wi(^if mers intb^ muffle <^ gul& is tcfji cgm-> 
^pn, OD ajl, tl^, q?a^ of Greece,^ espedally in the ^dp^tic (jrif^ 

(joafita of Ct^^t^H^. Th^ vesixU of| thij^ sbouJ4. b^ GOltinil i][](i;nflfl 
(^ %ia4(U|^ (Jeppsijtvin.th*. W'ldat^of cotemporaneogBi nfaritiA 4Rn 

wb^ w;afP?^.F^'*o^.P^^nM "W^e^^i* ffb^ bw »«• 
SRoifiefJ in.tihe ^i^dr4>q;^ierw„v tti^y are^| ft «)W):it.t))^,wm 
iR¥^., Tht;.hjgh^st,ar? not iflp«S;tljw SW i])etf^,4l>9V4-Uip'le«4i 
(jf t^ sea,;, ajl t;tf M^m prppqe4 fi;ocQ tH mi^d)^ (|C *WjH«** 
b«ds., of| brqcda andi ferruginpua (^nglpn^q^e, wbi9h,;ii\ thfft 
<!9unfcry, formed a. t^v^an thp ^o«e, a^. tl^ dfipt^Mon,!^ tbft ■ 
sub-nppennine formation. It is a deposit coteii)g(^3Kte9<f8:iri^ 
tht Medif^uwiean osaeoHsl^xipcia, aqd,tb9'f9i;rji)jpflpu^4Ui{Tipns 
9^ the TB)Ieya qf the A^rea. 

It is remarVb's. tjjat t|)p^, spqBj^ i«up, pot oppofn^. ^ 
apepipg. of the valleys, bpt 9t. the bottosa, (ff, tite b^ttntlflfm 
vhich. pnyect into the plaiuj aaif these, wat^v had. mtwe (*Ptlyi 
opened a parage in' the mid^t (^ the <;r«9,ked; lfO<^oC thewm-. 
pact limestone, th^n in the rtecentdepouts of the valleys, l^bps. 
the spring 1^ l^rasinqp. is atufttad- at the extf^ity qf a^ bqtfnema, 
where there are large cifveniE*,, the 4o("^ of which, is tK»t mor^ 
tbfpfive oietresabovetheactu^t'^pening.of thaspring. It, may 
be^ se^ in a, m^Dnef' which admits oi ifq doubts; that therivAfi 
Spwed throijgl) ttiesQ cayerps, when th^ f^ni^ooup alluvioiui 
K^re deposited at the bottonf ; ajid that it wap not, till ^fter. 4h^ 
rise, and their d^nictioQ by the. ^ctton.of the a^t that ths, 
waters, abandon^, th^ cavents to open a, passage. heU>w the allu- 
vium, or rather aV the fpot of ih^JfxlfUK which {»^ced^ that of^ 
the presqnLi'po^., l^he sour^^a of Lf;rna,, C^di% Fiadaf aod, 
the coast of Argolis, are in utuations precisely similai^ S^Oipgth!^; 
gr^ervRWf.of th« sprip^of, Qrcpce brHjk.Oim;OP;lW)lca,,wi 

■ We dugr lo the depth of > metre and a half, withDntfindliigsn^rtUiigbuV 
ttW'duofj of ^bati' 

n,g,i,7cdbyGoogle 
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at a small height above the level of the sea, we were of opinion 
that, in certain Sases, this effect might have arisen from the re- 
pulsion produced by the superior density of the sea-water. Of 
this fact we have at least one proof, in lake Ino, near Epidaunis 
Limera (the coasts of the MoDembasia), which, in consequence of 
this sin^larity, had acquired oracular honours. It is a circu* 
lar cavity, from four to five metres in diameter, in the midst of 
compact limestones ; its distance from the sea is not more than 
100 to ISO metres, and it is not more than two metres above lis 
level ; though its depth be unknown (a plummet of thirty metres 
could not reach the bottom), it is in all seasons filled to the brim 
with water, sljghtfy brackish. It appears to us that these vari- 
ous circumstances prevent us from considering the lake in any 
other light tlian as one of the branches of a syphon, of which 
the other would terminate below the level of the sea, at a depth 
which the difference in the density of the fresh and sea-water, 
and the elevation of two metres of the level of the lake, might 
fix at T7 metres. 

Temperature and Nature of the Waters in the Kephalovrysi. 
— We have observed the Kephahvrysi of the rivers of Greece 
in various seasons of the year, and have seen with surprise that 
their waters retain the same purity, the same temperature, and 
neariy the same volume, after the melting of the snows, in the 
rainy season, and during the long drought of summer. 

When the recesses of the interior basins receive an enormous 
mass of muddy water of a deep red, the springs of the banks of 
Argolis fio-v pure and limpid, and only carry along a little^cal- 
careous sand. In the extent of Iheir subterraneous course, there 
must therefore be lakes in which deposits of sand and mud are 
found ; and the waters have afterwards to pass through narrow 
conduits, which do not allow of an increase in the volume of the 
sources of the springs, but in the ratio of the increase of pressure. 

The great quantity of bubbles, which, in spring, are disen- 
gaged from all these springs, especially from that of the Erasi- ' 
nus, marks distinctly the increase of pressute in the air of the in- 
ternal caverns. 

Our observations on the temperature of the Kephalavryn 
lead to similar results. We have carefully ascertained, at di^ 
rent periods of the year, the temperature of the sources of 
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Vflloiudia near Cape Malea ; of Skala, in HckM ; Oi Mouito, 
near Astros; of Lernia, and the Erasinua, a]l of which fonn 
men at their outlets from the rock, and diuated a few meters 
only above the level of the lea, between latitudes i}6° SO*, and 
87° 4^ i their temperature is the same in all seasons *, and de- 
creases with the . increase of latitude from 18°i^Bth8 to 17°; the 
average of these observations is 17°/Bths; and it is to be ob- 
served, that not only is this average result in accordance with 
the formula of Meyer (T = S7° 6', cos* L) for the average lati- 
tude 36°. SV, but it is also the case with each of the separate 
observations. 

This constant elevation in the temperature of the K^holo- 
vryn, whilst that of the lakes of the interior, their principal 
feeden, is as frequently proved by the obstruction of tbe drains 
descended even to -{- 8°, and even -|- A° at the time of the mdb- 
ing of the snow, also demonstrates the existence of vast lakes and 
long subterraneous canals, a result to which the ancients were 
also led by observation. 

" In the Felopoanesus, there are great cavities in the bowels 
of the earth, where vast lakes are formed by thfi accumulation 
of water." — Diodorus Siculus, Liv. ii. chap. 41. 

Lacot or amail enclosed Basins. — Independent of the luge 
baana without outlets, of irr^uiar shapes, and the immediate 
result of the upraising of th^ mountains of (he Morea, there are 
depresnons of much smaller extent and of more regular form, 
on all the table-lands, mountains, and hills; but it is only in 
the district occupied by secpndary limestones that the Greeks 
give tiiem the name of Lacos (Aa»u«), although they never ooo- 
ttin water, at least during summer. 

Certain mountains with large summits are aU in this man^r 
cracked like volcanic dopies, or like the surface of the moon. It 
rarely happens that we do not find one or more in these hills ac- 
cording to their extent. These lacos attracted my attmtjon tbe 
more strongly, as they afforded oie a c^tiun shelter in [utchiDg 
my tent, on the highest and most rocky mountains. 

Of these cavities, some are th^ result of the dislocation of the 

■ A« we were unatle to return to these places, M, Virtet and Captain 
Pettier had the ktndnesi to repeat these dMerratioDS t we emploTed a cen^ 
ttgnda themometer, whidb gave ^ths of 0*. 
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U On 7'«rtA«M tir £f)^c tkpdtiU 

gHMJlJI, rirri tiM fAJleWnifeM^tjry <Ae ^oCk v4inih foWM ^fr 
otfriMt' i^uiBAMitdt ^ f>bt U> ua the gre«^ -Dumber ^ftUIK 
ed to b6 \Ht 'rew^ <Gf -k sinking 4am at a mate reetot epocb. 
AAong the hMt; Wb UraH ^dlte diMe »hich #e ftvquently ftieM 
«ith iM the PMifisuk Af Henmonin Atmb the nmsrive trto^yUs 
■t/t Fords lb tbe islrtid oT Hjndm and CtaiMf. TIk;^ aM B«eil 
at t^ sumtaait and ffatt udes of the tanonntnns, nai, what in nSy 
df^ioa 'pM«^ tl«fr -r^tteAt origfn, ki the midn evta 'dt the Allnk 
«ien8 of dve endds^ tfesftt of Didyemg^ We find, at t quartei- 
«if tatt hcfitT^ ^afttey to tlw borth-#est of that village, tfiilet^ 
at the deepest part of the ba«D, and near the op«nthg "ct ftK 
■giAt'i a <(^liviil(kr ^vitf #ith vertia^ Walh, the depth of which 
te fpMQ Se to 28 Une^ss and the diameter fhMn >ZbO to SOO. 
Th« vnAb l»ie^Iy pfesmt pebbly ftUuvitm, in «ti<4) it fs in>- 
^dMiUe to detect aby d^^reitte from thfc biat tA tfale itittimit; 
tia diat bcctiVs in baains witbMit oortlcts, #bieh have nbt been 
t»fiolUd ta deBUdatiOna. We ^!« bf upmibA, thiit tb^ *hc^ iot 
the cavities of Hemiconia may be the rMalt tof vokAnie plM- 
bMwaa, 4f Which th^ etxmu^ hsk bMi the th^tre toinie the 
t^npeantiee of the trachyte* : «nd, thbt Ae more genetvl causlM 
of the phenomeddti) RK the ttcUeU 6( BUbtetTWieAtra rireM fead 
waters tnf in61ttation) in the ntldd^ of broken up arid AioreAble 
be^ Hf the gre^tt-aand of the IbWer pan, thd the ainking ii»f the 
vnuldB tof (he caverns, whoaie exisltnce *e hAve d^thonstrtitedL 

OeAHWftt eoHA o^ Uttietbine MottMAaiw. — After thii nteltf n^ 
lof www^ there iire fbtined ih ibroTi ntuated on the Most tle^ated 
UonUttuM, lUtle Uk^j which the heat aikl the fis.^t^ ita thfe 
roeka room drain ; in that caset (htre ift hothlHg but the ochrebub 
earth, at which we have spaken Withoilt having As yet iilv^stji - 
igtmed iu origin. On ^cin finding this ^ubstahce on the highest 
end wot* isolated peaks on d)« anrfkce of the at^I, mA m the 
fiaaures of the rock) iMt only in UntMtbnb rtmuntains, we hire 
'fttqnendjr naked what cbuld be its origin. Wfe betiet^ m haft 
4Jiaoot»ed that ihi8 editb ia Ideotieal witJi th« cement at thfe 
oaseous breo^^ and with tfab malHX of the pidolttia iron tof 
mUt JaM tAble-lftndi ; bUt this ebtnpaHRHl wtMild rA|u)rt to be 
made with greater care. It disaolvcs with effervescence in acids, 
and leaves, beades the bydrate of iron, a re^due of ailiea in 
smalt impalpable grains, with sene little w^atala of qunttit awri 
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«ii>'iR>gMiB»; i^a u f uM oaiMtb -m wan to<Jiwg<htt it y». 
■tfuia^Sbta tkKidaittnMidD4rf'-ti«r-ae«osdM^titD«tin*;teiiiiLioRk, 
all of which be Mok 'or :tns nKeodtis 'fcod tbnighiimft. ia 
«wiej«driiti»p, JcTBMy iih«|Md«nittrBti«m dig^yw^MttiRft an 
ilim-met mA, ^wlniili wem «oai« Wbe f<mmd«if BMEataM^f 
fciTagB)dDs<oali»noCiB ^Nft, snd tbto «3br4)OBM« df tjft ^WMtide 
of iron, a subsUnce which establishes that a fltaniad wdoB hka 
oootnbotad te ^ {SodofltiDnidT ike nd leartfc. Mned «ome- 
■ines «Ah •ciiloAreeM ^nvel and with 'iraa 4b gnthiK, «t 'n^aean. 
tfinlated qa the^Uures oti tfie ^bMrMbtt'of vnourrHkia, aoil oae 
«f tke»e.heapBwnipoiiMed<oattt>«ieifBtt'.f;t]ld>ii^ev^hiBh had 
bem abaodflned '(inOtfirtaHi 'of TropOBoaa, <aen SMi, 'in Afigo- 
lie);'bnt I saw Hothingio jastiQ' BudjAn-opirioB, We Ivre 
>0Videcne of die Wiotnt date <rf the .farauitiOB <tf Ml Mrth tfn 
Ae ooidliieDtal Mffaoe «f -^rMoe, ia its -abuMdttioe'qii ^dw -HiAt 
«f tbe owaeirt nQavifiMiof Uie vaHei^i, and «««n 40 tHrtdb ide- 
'triucdeponuof^theadb-apeitthie tsrUary fintoatim, asftcMd 
«bagkA»nwttB lof iferaii}K)«a^ and die ^Ht^ibol^^ 
wUdi MpreseattliedeipaMtftf t^s«b-iq)eaniifetaBri8W4iw'bot- 
4(ni «if ibe stttp Bb«M«. One ^Mmtd Mpfut*, 'from Ae con- 
poutJon of this earth, tlieptCMUOeof iMn HodiaiHca, ^tlM-dta. 
wttROttedoriH ^gr«*)s, dw WoMtfiri^'of its vhvnKta- <m igreat 
•distanoM, and 'dBpe<iiatiy 4U ndhnm ^waMice M the MVftM of 
4ea«ndary liaantenet that h proeMde >lK>in ihdr tUnr -deatrue- 
-tioa Bdt if weieknHfeetbccuHkeevf radtkindKlmenorAf 
JtbeieoKitittit, «rc :fl»e it Wer; where icAVsrcd with <gH«i ntattcr 
awl hobenft-; «o that if wiy 4atni(!tive (KtiOB woD ^gcmg 'M At 
Ma:iaaitaeBt, it oontd onii^ take fdaoe through rite xtwdttMtAf 
tiie v^fltatidft. We M^»» is faot^ thM Mck aetien tabes 
place-: Colonel Borry has pmnted out lichens to as •Imost '«k- 
tiMfyocM^idM of 1^ 'on^bdiM of Starts wMch have the !pto- 
spetij cf uMulMMg Ah «ubMaiM«, us riw MoHabcM d» io «■• 
«MeB,Md'A«noe*«Mliianil<an«i«B; tastitisMtw tlm'fiib- 
MewitiMii'aidaeiriiat i*fe cak iwvc nesuras to «[dlAn a ^loduc- 
laaa a^absbdant^u tiwrcid emtdk 

In the memoir which we published in 1831, on tbe actiop of 
tbe^eo, aad o£ tlte aun-maiiea oo udcareous nwka, we detooo- 
iMraMd.daat dih tattfrtetioB teMimly vtfroAki MkaMousMr- 
f«ces at a height of more than 60 metres and at a great dUUolwe 

>oglc 



16 On Terrethial or.£^geic Depoiitt 

.from tbe shores of the Ma; and that bejond this zone, where 
the surface b quite naked, traces are alao found of the same 
action at more than 1000 jnetres from the shore.* 

We at 6rgt attributed this phenomenon of erontm to actions 
purdly hygrometrical and meduuucal ; we have since discovered 

- that it may be tbe result of the reaction of muriat« of soda, on 

. carbonate of lime. 

Besides, ' whateva" may be the cause of Uiis phenomenon, if 
we observe, that there is hardly any mountain in the Moree on 
which we have not detected tmces of anci^it eroatms perfectly 

' siAiilar to that of the actual sphwe o[ the aura-marina* that the 
sea, at the sub-appenine epoeh, cut the whole of the part emei^- 

' ing from the surface of the Peloponnesus by deep guHs, so that 
it must faaveheeD universally suljected to the influence of the 
aura-marin'a ; that, be^des, this reaction of tbe muriate of soda 
on tbe carbonate of lime, produced soluble salts, .which left iron 

' and nliea in excess in the midst of calcareous debrUf it must 
be admitted tbat this red earth, for a long time observed oo tbe 

. surface of our limestone mountains, is the pAxiuct of thdr slow 

. deMruction by atmoepherical agents, aided by the aara-marina 

. during the whole period of emersion. 

Having now oficertained the principal agents of destruction 
and re^mxluction on the emerged surface of the Peloponnesus, we 
shall describe their preducts, first in the basins which have 
remwned without any external outlet since the sub-apeantae pe- 
riod, but whose deposits have been raised and excavated by tbe 
shutting and opening of the subterraneaq drains. We shall 
take tlte basin of Tripolitza as an instance, which presents hillocks 
of alluvion at two difierent levels, though it is entirely enclosed 
by high mmintains. 

The baun of Megalopolis, shut during the sub-i^nniDB epoch 
and that of ferruginous alluvions, but opened afterwards by a 
large breach near Corytene, and excavated deeply by tbe flowing 
out of a lake and the increase of the fall in the torrent waters, 
presEsits us with some peculiar phentHnoia. Passing from 

■ Dut; observed saline particles at a distitnce of more tlum 1 G leagues from 
the wa. They have even been detected at a distance of 4fi leagues, after a 
vtalent tempMC (Bee Uemoln of Ihs Academj of UanchMter, Jaanaijr 
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theooe to torrential valleys entirvly open, we •ball ileMtibe the 
ferruginous alluvium* in which the very beds of the lorrentfl 
are htdlowed (hiI. We shall prove that they aiv the produet of 
an action regular and prolAiged, and not of a dduge ; and that, 
aince their deposit, the wH of the Peloponnesus has espfrrienced 
a general rise of 20 or SO metrM. To this latter pbenofoenon 
is attached the existence of a violent and instantaneous (dilu- 
vial) deposit of transport, which covers some terraces sl^tly 
raised above the sea. 

In short, the large open vaJleys, sudi as those of the Pami- 
sus, the AlpheuB, and the Euiotas, will, in their epigeic de^ 
-posits, exhtl^t some of the characters of the fluviaiile deposits. 
The limits of this article compel us to suppress these details, wid 
confine us to the more remarkable {^notnena presented by the 
valley of the Eurotas. 

Recent Phenomena in the Vallty of ike Eurotas. 

After the rise and deoudaiiou of the tertiary soil, the valley 
of the Eurotas presented four different terraced basins: the 
highest to the north of Mistra, communicated by passes with 
the principal basin, which at Sparta extended to the mountains 
of LjcovouDo. A third basin comprehended the whole of the 
plain ofHieraki, and the marshes of Helos formed the fourth. 
The two highest basins were formed as soon as the first elevations 
of the subapennine formation took place ; the third was still sub- 
marine, as we may judge from the disposition and nature of the 
alluvial matter ; it was not entirely formed until the upraising 
of the ferruginous alluvium ; and, lastly, the ooarshes of Helos 
are the product of the present period'. 

Such has been the destruction of the tertiary strau throughout 
this valley, that nothing remains except some shreds, forming 
eminences raised SCO metres above the level of the plain. De- 
posits of alluvion have replaced the subapennine formation, and 
we recognise several of very different epochs. The most an- 
cient is the great alluvial ajid detritic mass, which Sanks the 
whole base of the dolomitic wall at the bottom of Taygetun. 
It forms a red coloured talus at an inclination of 45°, and 
of a h^ht of 50 or 60 metres from Mistra to the mountainous 
region of Lycovouna. This deposit is formed here, as at the 

vot. xvin. Ko. XXXV. — JANDAUr 1835. * OoOqIc 
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bottom of att the ancient steep sttorea of Greece, by «alc«soua 
IVagnnents of all sJEes, united by the calcareous and ferrnginou* 
eenent <^ vhich we have spoken. Its characten Ksemble tht 
deCritic more than the aUuvial deposits ; it rests on the already 
denuded surface of the tertiary soil, and suppcvts genuine allii- 
Tions of- an age more recent, though mterior to the present p*- 
nod. Those much lees ferruginous, fonn the regular aod bori- ■ 
eontal banks below which flow the beautiful sidings of the Ayani 
and Slavo-Choico.(An)ycI^). On the surface of this last dqwsit, 
and especially in the excavations which funvw it, we Jmd, at 
the opening of the gorges of Mlstra and Parcaw, a snl violently 
transported ot washed away from its original jrfaoe, — a real di- 
luvium. It is composed of a loose mass of a greyish colour, 
fwmed of fragments of schistose roc^s and quartxose sand, in> 
eluding rocks of anagenites, frequently muiy feet in diameter. 
This agglomerate is strikingly contrasted byits colour and nature 
(it is not effervescent) with the ancient alluvions formed of cal- 
careous debris and ochreous earth, in the midst of which it rests 
in the bed of the Pontalimonia, and even in the town of Mistra. 
The boulders, scattered in great numbers on the surface of the 
soil, are distributed in rows, proceeding kaxa the opening of the 
pass to a distance of 1500 or 9000 metres, and cannot foil to 
rivet the attention, as much by the beauty of the rock (green 
anageniie with rose-quartz) as well as by the foreign aspect they 
have in the midst of the alluvium of the valley. We mentioned, 
in the description of the ancient smts of the Morea, (chapter iii. 
p. TOO.) that these boulders proceeded from the summits of the 
chain, where they form beds in the midst of a formauon of talcose 
marbles, and that the ancients employed them in making mill- 
stones. Many of these ancient millstones, either broken or 
rough-hewn, has enabled us to discover, in the lower part of the 
gardens of Mistra, the position of the town of Aleisia, where, ac- 
cording to Fausanias, the millstone was invented. 

This phenomenon of boulders does not appear to be limited to 
the pass of Mistra ; we have found some of them, composed, 
however, of limestone or quartz, even below Amycl«. It is 
evident, beyond all douht, that they have been thrown into the 
plain by narrow openings in the passes, at a time which cannot 
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be carried farther back than the commeDcement of the present 
epoch. 

The eemroKi of Miatr* exhttnt the rctuUs of a fltfaatraphe 
e^Mi more recent, and of which history baa praservad the record. 
If. we ascend thehilUtothe north of the town, in the direction of 
Tripi and the lovely cypress of Stavro, which every traveUer 
admires, eminences are found on the surface of the soil, which, 
by thdr peculiar form and compodtion, cannot fail to attract 
attention. 

The surface, formed of aluminous slates deeply ravined, is 
covered with eminences formed of great masses, and not of frag- 
ments, of siliceous limestones, quartzose rocks, and schists of 
differeut kinds, thrown together in confunon. The fractures are 
BtiU fre^ and the edges sharp, and when we leave the place whoe 
the principal masses are crowded together, small debrit may be 
aKD lyif^ OQ the vegetable eartbh 

On looking at the shape of these hills, and judging from the 
nature and the diacmleT of the materials of which they are com- 
posed, we can have no doubt that tJiey are the result of a tumbling 
down of the peak called Paximadi, which rises' 1500 metres 
above these eminences, with one of the most rapid inchuations in 
the chain of the Taygetus. 

If we compare these observatiiHis with the accounts of anti- 
quity of the celebrated earthquake, which, *69 years before 
Christ, overthrew Sparta entirely, opened numerous gulfs in 
Laconia, and caused one of the summits of Taygetus tocrumble 
down, facts establish^ by Cicero, Pluurch, Strabo, and Pliny ; 
and the first of whom describes the shape of the summit which 
was thrown down *, it cannot be doubted but we have discovered 
the remtuns of that great catastrophe, after a lapse of twenty-three 
centuries. ( Ea.iract;from thejifih chapter qfthe Vescriptum <if 
the Morea: Keceht PuiiNOMEMA, by M- Boblaye, unpub- 
lished.) 

* Cvm al vrii M* tB*rM (f tm montt Taggeto txtnma rnonUt fuorf fH^ipb 
MitlMMt (Cic de IHTin., lib. f. 
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OBSERVATIONS ON THE HURRICANES AND STORMS OV THC 
WKST IRDfES AMD THE COAST OV THE UNITBD BTATXt. Bjf 

fV. C. Bbbfibld, ^N4sv York •. 

It has been found by a careful attention to the progress and 
phenomena of the more violent stunns which have visited the 
Western Atlantic, that they exhibit certain characteristics of 
great uniformity. This appears, not only in the determinate 
course which these storms are found to pursue, but in the direc- 
tion of wind, and succession of changes which they exhibit while 
they continue Id action. The same general characteristics a]v 
pear also to pertain, in some Jegree, to'many of the more com- 
mon variations aud vicissitudes of winds and weather, at least 
- in the temperate latitudes. The following pmnts may be con- 
adered as establbhed : — 

1. 7'be stiHins of greatest severity often originate in the 
tropical latitudes, and not unfrequently, to the northward or 
eastward of the West India Islands ; in which re^on they are 
distinguished by the name of hurricanes. 

&, These stornis cover at the same moment of lime, an extent 
of contiguous surface, the diameter of which may vary in diffe- 
rent storms, from 100 to 500 miles, and in some cases they have 
been much more extensive. They act with diminished violence 
towards the exterior, and with increased energy towards the io- 
Icrior, of the space which they occupy. 

S. While in the tropical latitudes, or south of the parallel of 
30°, these storms pursue their course, or are dry\ed towards the 
west, on a track, which indines generally to the northw.ird, till 
it approaches the latitude of 30°. In the vicinity of this paral- 
lel, their course is changed scHnewhat abruptly to the northward 
and eastward, and the track continues to incline gradually to the 
east, towards which point, after leaving the lower latitudes, they 
are found to advance with an accelerated velocity. 

The rate at which these storms are found thus to advance in 
thar course, varies much indifferent cases, but may be estimated 
at from twelve to thirty miles an hour. The extent to which 
their course is Anally pursued, remains unknown ; hut it is 

• Id vuL XX. of Dr SiUiinui^ JounuJ, Umk m a Adl view of Ur Bal- 
fleld's opinion in regard to tbe prevailing storms of tbe Atlantic Oman, i 
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probable, that as tbey proceed, they become gradually exteuded 
in their dimenwnB, and veakeoed in their action, till they ccaae 
to command any peculiar notice. One of the huiricaneB of Au- 
gust 1830, has been traced in its daily progress, from near the 
Cmnbbce Islands to the coast of Florida, and the Carolinas. and 
from thence to the banks of Newfoundland, a distance of more 
thait 3000 miles, which was passed over by the storm id about 
six days. The duration of the most vinlcnt portion of this gale, 
at the diSerent points over which it passed, was about twelve 
hours; but iu entire duration was in many places more than 
twice that period. Another hurricane, which occurred in the 
same month, passed from near the Windward Islands, on a more 
eastern but simitar route, and has also been traced in its daily 
stages by means of thf journals and reports of voyt^rt, near 
2500 milet. It was in this stotm, that the Buswan corvette 
Kennngton, Captain Ramsay, suffered so severely. The hurri- 
cane of August 1831, which desolated the Island of tiarbadoes 
on the 10th of that month, the daily progress of which has also 
beenaecertained, poaied in neu^y a direct coorae to the oorthern 
shores of the Gulf of Mexico and New Orleans^ .where it ar- 
rived oa the 16th of the same month, having passed over a dis- 
tance of 2300 statute ttukt in six days after leaving Barbadoea. 
Many cases of like character might be adduced. 

4. The duroHon of the storm, at aay place within its track, 
depends upon its extent, and the rate of velocity at which it 
moves, as these circumstances are found to determine the time 
which is required for the storm to pass over any given locality 
falling within its route. Storms of smaller extent or dimensions 
are usually found to nove from one place to another with greater . 
rapidity than larger storms. 

5. The direction and strength of wind exhibited by a storm, 
ova- the greater portion of its track, are found not tobeinthe 
direction of its progress. The rate o»- velocity of this frogrm 
would indeed be insufficient to produce any violc^it e^ffect. 

6. In the lower latitudes, while drifting to the westward, 
the fiirection of the wind at the comraencemeat, or under the 
most advanced portion of these storms, is from a northern quar- 
ter, usually from northeast to northwest; and during the latter 
part of the gale, it blows from a southern quarter of the horizon, 
at alt places where the whole gale is experienced. ; C lOO'^lc 
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7. AJ'ter rcdchiug the mora Dorttwrn UrtUudety nod wMe 
pursuing their course to the nortbiwitl Kud eaatwiltdt t^Kw 
stocniB commeiKie with the wind fcea- sii eutera Or Boutbsm 
quarter, and terminate with the wind Irom a western qanrto^ 
As will appear more distinctly under the three follotftilig hetida; 
— the latter poMion of the BtoriQ being uBUallj attended widl 
broken or clear weather. 

8. Oii the outer portion of the track, north of the parallel of 
SO", or within that portiou at it whtcli liea farthest from the 
American coast ; these storms exhibit at tb^r oomneecemcat, a 
mutherfy wind, which, as the storm comes over, veert gradual^ 
to the we^u/Ord, in which quarter it is found to terminate^ 

9. In the same latitudes, but al(mg the central potiiont iifAt 
trmA, the first force of tho wind ia from a ptnnt near to tooth' 
eoHi but alter Idowingfor acertain period, it ^umgea iuddenJjf, 
and Usually after a short intermisfjon, to a point nearly or di* 
reclly o[qx>ute to that from which it hat previously been blow- 
ings from which <^posite quarter H blows with equal vitJence 
till the storm has passed over or has abated. This sudden, 
cbai^e of a soudi eUterly wind to an opposite direction, doet 
mrf occur to^aarde either margin of the etarm'e track, but only 
on its more central porUoa, and takes e&ect ill regulmr progrea. 
uon along this central part of the route, from the eov^west to. 
wlirda the north-eastf in an order of lime, which ia exactly cdn- 
cident with the progress of the storm in the same direction. It 
is under this pmtion of the stonn, that we notice the greatest fidi 
of the barometer, and the inercury umally begins to rise a diort 
time previous to the change of wind. In this part of the track 
the storm is known as a muUi-eatter, and is nsually attended 
with rain previous to the change of wind, and perhaps for a short 
time after. 

10. On that portion, of the track which is nearest the Ameri- 
«an coastj or which is farthest inland, if the storm reaches the 
Continent, the wind commoncet from a more eastern or north- 
eastefn point of the horison, and afterwards veers more or less 
gradually, by n»tb, to a north-eastern or westerly quarter, where 
it Anally terminates. Here also the first part of the storm is 
usually, but not always attended with rain, and its latter or 
western portion with fair weather. The first or foul weather 
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portinn of the itorin^ is ob tJiii pwt of its track neogpuKd as 
& norUhfaaler. 

It AnaM be notibed, bowercr, thftt near the lAdtude of SO*, 
aad oo the shares of Carolina, where the Btorm enters <^(quely 
upm the coast, while its ttsck is rafndly changing from a 
Bc^hwardiy to an eastwardly directioD, the vind on the central 
track of tba Morm will cammence from an eastern or nntb> 
eastern point of the compass, and will gradually hecome loutH- 
eattetly as the itDrm approtahes its height 

II. A fall and just conrideration of tbe faMs which have 
been stated, wiU show concluaiT^ that tbe portioD of the atmo- 
sphere whii^ Gomposea Ibr the time being the great body of die 
storm, whirls m- Mows in a horimtital circuit, around a vertical or 
somewhat inclined axis of rotatiim which is carried onward with 
the storm ; that the ooorse o^ Hrecaan of this circuit of rotation 
is from right takfi; and that the sttvm operates in the same 
manner, and exhibits the same general eharacteriaties, as a 
tornado or whirlwind of noaller dtmenaons ; the chief diftreooe 
bratig in the magnitude <^ f he scale of operation *. This view 
of the sub^t, when fully comprehended, affords a satirfactory 
solution of the otherwise inexfjicable phenomena «f Horras, aoA 
will also be found to accord enlirdy with the diet, which haa 
been previously stated, that in tbe phases or changes which per- 
tain to a storm, the windj on one margin of its trat^, ^eers, in 
seaman's phrase, wUh ike mm, of fram l^ to right, irtiUe under 
the c^jposite mat^n of the same storm, it veers d^guiiwf M« min, 
or from right to left, for this peculiarity nMessarily attends tbe 
progress of any whirlwind which operates liorisontally. 

IS. The barometer, whether in the higher or lower latitudes, 
^Ways SHtks while under the first portion or mmety of the btbrm 
on erery part of its track, excepting, perhaps, its extremd 
iKs^hern margin, and thus often affords us the earliest and 
anrest indication (rf'tHe approaching tempest. The mercury in 
the barometer ^ways rise* again during the passage of the laat 
porticm of the galfc, and eoihmohly att^ns the maximum of its 
elevation on the eittirtt depatnirc of the storm. 

' It is to be understood that the diameter of the whirlwind which coQstl. 
tutes the itonn, i« cdrnmensnrate with the width of the track over wMdi tb« 



n,g,i,7cd by Google 



24 Mr RedSeld oit the HuT)-icanes aitd 

The great vajiie oF tbe barom^sr to oavigatora is bcooroing' 
well understood, and ita practical utility might be greatly in* 
creajod by hourly entries of the precise height of the ratrcurial 
columu, io a table prepared for the purpose. Its movements, 
unless carefully recorded, often escape notice or rcc(^lection, 
which may easily happen at those times when a distinct know- 
ledge of its latest varia^ons might prove to be of the greatest 
importance. 

It) the foregoing statements, oar deugn has been todesignateT 
in a summary manner, the principal movements which, jn tliese 
regionsat least, CMistitute a storm; and we do not attempt tono- 
Uce the various irregularities and subordinate or incidental move- 
ments and pheDoaiena of the atmosphere, with which a storm 
may cliance to be coimected, or which may necessarily resuU 
from such vitJent movements in a fluid which is so tenuous and 
elastic in its cliaracter. It may be remaf ked, in genera], Uiat 
the most active or violent storms are usually tlie most regular 
and uniform in tbe development of those characteristic movements 
which we have already described. It is also probable, that Uie 
VM-lex or rotative axis of a vicJent gale or hurricane, oscillates 
in its course with considerable rapidity, in a nuving circuit of 
moderate extent, near the centre of the hurricane; and, such an 
eccentric movement of the vortex may, for aught we know, be 
essential to tbe continued activity or force of the httrricanc 
3uch a movement will fully itccount for the violent fim* or 
gusts of wind, and the intervening iuU» or remissions which are 
so often experienced towards the heart of a storm or hurricane, 
vthea in open sea; but of its eiistence we have no positive evi- 
dwice. 

It frequently happens that a storm, during the first part of 
its pn^ress over a given point, fails to take effect upon ^ sur- 
face, while it exhibits its full activity at a greater altitude. This 
commonly happens, when this portion of the storm arrives from, 
or has recently blown over, a more elevated country, or is pass- 
ing or Uowing from the land to the sea. On land, the most 
violent effects are usually felt from those stmms which enter and 
Uow directly from the open ocean upon the shores of an island 
or continent Upon the latter, under such t^umstances, the 
Jirst part'of the gale is usually the most severe, aud that coast 
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of an iBlanld upon which a stemi fint nten or blowi, also mr- 
fers most from the early port of the gale ; but ita laUer or reced- 
ing part often acts wi^ the greatest fury upon ^e opposite nde 
oi the island, which had previously derived some degree of sh^ 
ter (rom the ialermediate eterations, and other ob8tBdes,-op- 
posed to the force of the wind, the benefit of which is now lost 
by its counter direction fronts the open ocean. Owing to similar 
causes, the force of the storm is sometimes very unequal at dif- 
ferent places situated in nearly the same part of its traek, and 
such inequality, as we have before intimated, necessarily pertains 
to two places, one of which is near the centre, the other towards 
the margin of the route. 

Ctf the multitude of facts by which this part of the subject 
might be Hlustrated, we shall only state, that, in the late hurri- 
cane at Barbadoes (that of August 18S1), the trees near the 
northern coast of that island, lying from N. NW. to 8. S£., bad 
been prastmted by a northerly wind in the eariier part of the 
storm, while in the interior, and some other parts of the Jsland,' 
they were found to lie from south to north, having faUen in the 
later period of the gale : Tliat after the same hurricane, advices 
which wore received from the i^nds of St Croix and Porto 
Rioo (which lay near the northern margin of its tradt), stated that 
no hurricane had been experiraoed at these idands ; but it after- 
wards appeared that some portions of these islands bad sufbred 
damage from this hurricane in the night of the IJith to 18th ot 
August, two days aAer it passed over the Island of Barbadoes^ 
That the sea islands which border the coast of Geoi^ and the 
Carolinas, are known to suffer greatly from these tempe&ts, while 
little or no injury is sustained in the interior, at a distance of a 
few miles from the coast. One of the most striking characteris- 
tics of these storms is the heavy swell which in open sea is often 
known to extend itself on both sides of the track, entirely beyond 
the range of the gale by which it was produced. The last hur< 
ricane to which we have alluded, threw its swell with tremendous 
force upon the nwthem shores of Jamaica, having passed to the 
northward tX that island. - 

A variety of deductions may be drawn from the general facts 
wbidi we have stated, some trf* which are deeply interesting ta. 
the {^losophcr and votary of science. For ourselves, we di»- 
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ckim M^ bondags tomirtiBg tlwgcws in metgonAogy ; and ihaH, 
oo the |»«Mat oooanoD, udy proOKd to aatiee a few of the more 
pnwtical inferencee which, to aavigjaton and ethera, my per- 
bmpt be of no doubtful utility. 

1. A vubbI bouod to the Mstward, betweeo the latitudes 4>f 
S2° and 45°.io (be westeru pert of the Atiandc, oa bang ma- 
taken by s gale^ whicfa oaaaoMOOM blowii^ {ran any point to 
Am sastwaid «f'S.E. or £. S£. may avoid sooie portiaB of iu 
violence, by pattii^ ber bead to the DWthirard, and, whea the 
gale bae veared anffifiifatiy in the eame directioii, may tafely re- 
•ome Ijer course. But, by tTanding to tlie loutfawanl, under 
like drcumitanoes, die will pR)bid>ly fall into the baart of the 
ftonn. 

. ' 2. Id the same Rgien, Tesada, ta taking a g^ from S. E>, or 
pMDtaoear thereto, wMlprcAahly eoon find themedvesin the heart 
attheittam; and, after its firet fury is speat, may expect ita re- 
currence frma the of^xwte quarter. The noat prominng mod* 
of mit^ting itsvioinKe, and at the same time iborteaiiig iu du- 
ration, is to stand to the southward upon the wind ea long m 
may be Decenary or poaaiUe ; and, if the movement tuoeeedi^ 
the wind will pvdually bead you off in tb« same direcuoD. If 
it become Deocesary to heave tO| put your bead to the southward ] 
and, if the wind does uot va»r, he j»«pared £ar a blast from tbe 
north' west. 

3. In the same latitudes^ a vessel soudding in a gale, with the 
wind at east or north-east, shorteDS its duratiwi. On tbe oai>- 
trary, a vessel scuddii^ h^an a south-weatcrly or westerly gale^ 
will thereby iBcreaae its duration. 

4. A vessel which is pursuing her oourse to tbe westward* 
or south-westward, in this part of tbe Atlantic, meets the Morau 
in their course, and thereby ehortens the period ctf tbdr recur^ 
reoce, and will encounter more gales, in an equal number of 
days, than if statitHury, or sailing in a diflerent direction. 

3. On the other hand, vessels, while sailing to the eastward, 
or n«th- eastward, or in the course of the stiwms, will lengtbea 
the periods between th^r occurrmce, and consequently espe. 
rience them less frequently than vessels sailing oa a different 
course. The difference of wpoeure which results from tbeae 
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cfiparile munel^ on the Ameneu coaH, awy, in aiMt cum, be 
fliduiitBd aa Deariy tm to one. 

6. The hazard, fion cmwl tie a, and of oooWqueBCe die vitiM 
of iniurmioe, is enhanced or diminubed by the direotion of tbe 
{iMMge, as tbown under the last two beads. 

7. As the ordinary rouwe cf the winds and weather, in tbew 
latitudes, often' cntesponds to the [^laaea which are exhilMted by 
the Uonas, as beroie described, a comet opnion, founded upon 
this resemUance, can often be filmed of the aj^roachhig diangei 
oi wind and weather, whid> may be htgMjr useful to the obsd>«> 
ing navigator. 

8. A due C(Mind««tioa of die facte wbich hate been kUted, 
particularly those under our twdfth bead, will in^re additkiBd 
confidence in the indiottiDoa of the banmutar, and these ought 
not to be nef^eeted, even sbouM the ftdl cf the mercury be un- 
attended by any appearance of violence in the weather, as the 
other ride of die gale will be pretty sure to take eftet, and of- 
ten in a manner so sudden and violent as to mace than compen. 
sate for its previous forbearance. Not the least reliance, bowu 
ever, should be placed upon the prognostics which are usually 
attached to the scale of the barometer, such as jri^ir, fairy 
change, rain, he. as, in this region at least, they serve no other 
purpose than to bring this Veluahle instrument Into discredit. 
It is the mere rising and falling cf the mercury which chiefly 
deserves attention, and not its conformity to a particular point 
ia the scale of elevation. 

9> These practical inferences apply in terras chiefly to storms 
vrbicb have passed to the northward of the thirueth degree of 
latitude on the American coast, but, with the necessary mo^fi- 
cation as to the point of die compass, wbich results from the 
westerly course pursued by the storm while in the lower lati- 
tudes, are, for the most part, equally fippltcable to the storms 
and hurricanes which occur in the West ladies, and south of the 
parallel of 30°. As the marked uccurr«ice of tempestuous wea- 
ther is here less frequent, it may be sufficient to notice, that the 
point of direction, in cases which are otherwise analt^us, is, in 
the West Indian Seas, about ten or twelve points of the com- 
pass more to the left than on the coast of the United States, in 
the latitude of New York. 
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VidM^iidn of viadB aod weallier oft this OMUt, which do «at 
coDform to the foregoing Bpeci6catbns, are more frequent in 
April, May, and June, thai) in other months. £aaterly or 
southerly winds, under which the barometer rises or maintains 
its elevation, are not, of a gyratory or stormy character; but 
such winds frequently terminate in the falling of the barometer, 
wid the UBual phenomena of an eastern storm. 

The typhons and slorms of the China Sea and eastern coast 
of Aua, appear to be simitar in character to the hurricanes of 
the West Indies, and the storms of this coast, when prevailing 
in the same latitudes. There is reason (o believe, that the great 
drcuits of wind, of which the trade winds form an int^al part, 
•re nearly uniform in all the great oceanic basins, and thai the 
courte ot these circuits, and of the EbMmy gyrations which they 
may conUdn, is, in the southern hemisphere, in a counter direction 
to those north of the equator, producing a corresponding di^ 
reoce in the general {Aases of storms and winds in the two 
bemiBpberes.T-'^swr. Joum. qf Science and Arte, vcA. xxv. No. I. 
p. 114, 



Critical Notices of varioue Orgtaiic Remaina hitkerto discover- 
ed in North America. By Ricuard Harlan, M. D. 
(Concluded Irom last Number.) 
OBDEB SAUBIA. 
Oehvs CKOCODitiTs, Cut. 
C maeTOThgnciu, Harlan. 
Joum. of the Acad, of NbL Sciences, Philada. to), ir. p. 15, pt. 1. 
Several fine specimens of the jaw, teeth, vertebrae, &c. of an 
extinct fossil species of crocodile from the New Jei'sey marU 
pits,* are contained in the Cab. of Ac. Nat. Sciences ; the most 
perfect of these is described and figured as above referred to. 
It consists of the dental bone of the right side, in a good state 
of preservation, perfectly fossilized, or impregnated with iron, 
BO abundant in the marl-pits cl New Jersey ; it contains the 
sockets of eleven teeth in a space of twelve inches. 

The vaoA striking peculiarity of this remnant is its great 
* Marl-piU occur both In the wcondar/ and tertiary i>f tbe Athntk COHL 
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thiciciiess in pro^ioktioii to its length, oompwed tf ith the ume 
part in rcceot crbcodiles, i^th which circunntance the structure 
and appeanmce <^ the teeth p^eetly (XHrespoiul, being exceed- 
ingly thick, abort, and blunt I^ength of i»ie of these teeth, two 
indtes, diameter at base, <Hie inch ; only oDe>balf an inch pro- 
jecting be jond the alvec^. 

We have seen a portitHi of the jaw of a very distinct spedes 
of Ibsaii crocodile, in pOBaesalon of Dr J. E. DeLay, who is about 
to describe it in the Annals of the Lyceum of Natural History. 
This fossil is also from Uie Atlantic secondary in Mew Jersey ; 
it disfdaya considn^le analogy with the CrocadUut gaageiicua 
trf Cuvier. 

Gzxva FxEiiOBAiiavi, of Coajbeuv. 
The fossil vertebrae of a Plenosaurian reptile, from the New 
Jersey " marl," is c<mtained in the Cab. of Ac. Nat. Sciences, 
which we have described in the Journal of the Academy, vol. 
iv. p. S3S, pi. xiv. Although the graeral character of this ver- 
tebra aseodates it with the plesiosaurus, yet the comparative 
great length of the axis of the bone will distinguish it ftum any 
species of that genus hitherto noticed. 

OiiTDi B^siLOiADaDB, HitIm:. 

A name we have used to distinguish the remains of an im- 
mense fossil saurian lately discovered on the banks of the- Wa- 
shita, or " Ouachita,'" river, state of Louisiana, and described 
in the Trans. Am.- Philos. Soc. voL iv. new series, p. 897, pL 
XX. 1834. 

The principal fbssil, which forms the subject of this paper, 
consists of a vertebra of enormous dimensions, possessing cha- 
racters which enable us to refer it to an extinct genus of the 
order " Enalio Sauri"* of Conybeare. The animal of which the 
present remnant constituted a portion existed in a period more 
recent than that of any of its congeners hitherto discovered. 

On comparison of this vertebra with those of its congeners, 
it appears to be generically distinct irom them all, hut heirs 
a clraer approximation to thePleaiosaarian vertebrae than to 
■ay other. The lengd) of the axis of the bone is twice its di- 
ameter, being fourteen inches long, and seveii inches brmd. Its 
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ridis an rii^tly cmoave m the middte, and die wogfac of the 
vcftebra ia foKtjSHor poiuidH. AUgwlng the iBdiridiial to 
possess as maaj Tertebae- as tlw Pleffiosaurus, tiiat is to saj, 
flixty-^Xi ind^wBdent of tbooe of tfae tul^ flw wa^ht of the 
whole fos^ skeleton may be fairly estnnated w aaotadii^ two 
tons, even supposing each vertebra to weigh tmly thirty poirnds 
instead of forty-four, and calculating the -wvight cf the extre- 
mities, pelvis, and tail, to be collectively but a little heavier than 
the spine alone. 

Judging irom the portion and descending «AKqui^ of the 
tnmsverse apophyses, and the small siae of the canal for the 
spinal marrow, this vertebra must be referred to the posterior 
part of the column, and most probably to the lumbar region. 
This (pinion is strengthened by the coalition of the two fora- 
mina or fossee, which characterize the iT^/erior aspect of the ver- 
tebras of the posterior part of the column in the spiral bones of 
the Pteaiosaurutf in which respect these portions of the two 
fossils closely resemble 6ach other ; they are also similar in the 
form of the planes of the articulating surfaces of the bodies of 
the vertebne. But our fosul differs totally from the same por- 
tion of the Flefflosaurus in its proportions, the vertebras of the 
latter being broader than long. All the superior apophyses of 
the FlesoMunis are attached by suture to their bodies, but 
. there are qo taaika of such a structure in our fosaiL 

Judging from relative proportions, the Mcgalosaurus did not 
Bitsf^ to more than thirty, or forty feet in length. The Igua- 
nodon <^ Mr Mantel did not exceed sixty feet, but the indivi- 
dual now; indicated could not have been leaa than £rom eighty 
to a bundred feet- Aco'^li^ ^^ the statement of Judge Bry, 
. to whofia the society is indebted for the specimens, tbey were 
four hundred feet in extent, nearly ^n a curvilioear direction 
loarked by these fossils in the soil, which we must presume in- 
cluded the remains of several individuals. If future discoTeries 
of iKvaainipg portions qf this skeleton ^ould confirm the ipdi- 
fsttons above pointed out, we may anj^Kise the genus to which 
it ))donged ^rill t^ t^e aam^, not inappropriate^, of Badlo- 

.^owJ^jt— -Banks (rf th^ Wa»hit«, . I<Qui?Mna- 
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of " sea^marr which accompanied the gpedmen u a ii^^kmii i 
ate mass of small marine ehdls, priDcipally of on extinct species 
of Corbuia, similar to those observed in the same fonnation in 
Alabama. Most of these shells are comminuted ;_ a few, bow- 
erei, remain perfect On the upper aurlace of the mass, there 
remains a stratum of day half an inch in thiokness, inclositig 
pieces o£ orysttlliaed carbonate of line. 

(JFEiira tcHTBTViAvacR, Cwrbewe- 
L Mi«*Mirlnul<, nukn, ut iupn, p. M& 

The fossil fragments which indicate the existence of the 
above named species, consist of the anterior .portionB of the 
upper wid lower jaws. The form and structure of these ftag- 
taents, as well as of the portions of teeth remaining in the 
sockets, bear a close analogy to those of the Ichthyosaurus, but 
the extreme length and breadth of the iatermaxillary hone, 
which proj.ecte beyond the extremities of the superior maxil- 
laries, will distinguish it from all other species of this genus 
hitherto described. 

The portions of maxillary boDes attached contain three teeth 
on each side, all equally broken off at ^ soekete. The tntei^ 
manUaty bone contains four t«eth, two on each side, alao bro- 
ken, thus displaying in all ten teeth, in a t^iaea ai alveolar pro- 
cesses, four inches long, the length of the fragment. The node 
of growth and reproduijtiaa of the teeth is wdl cBq)iayed in the 
fractured portioae which renain : the animal is allied to t^ 
Xchthyosauzus in these particulars. For further BHoutin w« 
must refer to th? volunse above quoted. 

Locality.-— In the vicinily of the Yellow-stone and MioBoitii 
Mvcrs. Missouri territory. 

Place in the Gedlogkol series. — Secondary limestone of ^ 
aub-oretacabui group. 

We are indebted to Major N. A. Ware for the specimens, 
who obtained them at St Louis, from a fur-trader or \n^ 
pCTi who, " on bis return honie ftam. the Rocky Mountain^ 
observed in a rock the skeleton of an alligator animal, about 
seventy feet in length; he broke off (he point of the jaw as it 
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projected. He wid that the head part ^^>e«red about three 
or four feet long."* 

Gvtvt MouuDsiri, Cotijbcare. 

Maebtkicmt mm U or, Cut. 

Ossemens FonilM^ toL i. part % cd. 3d, p. 310; Hwlon, Joom. Acad. Nat 

Sdeoces of Philad. Tot It. pL lir. ; Kllfiiun> Jmunal, toL xrii. ; Dekaj; 

Abd. of the Jjc. oTNmr V(^ T<d. iii. pi. xiiL |l IS*. 

lAKolity. — From a " marl pit" near Woodbury, Moamouth 

county, New Jersey. 

Specimens of the teeth, and probably of the femur, in the 
calnnet of the Academy of Natural Scienoea, and the jav teeth 
in the cabinet of the Lye. Nat. Hist N. York. 

These remains are completely fossilized and imprq^nated 
with iron, dense and heavy, and of a de^ dark colour. The 
teeth of the second series, whilst they yet remain in the sockets, 
are serrated on the edges. 

Place in tlte Geological tenet. — Atlantic secondary, of New 
Jersey. 

OEMtia GuMADai;*. Cur. 
Lacbbta pvanAo. Boenunaiag. 
G. MUAcUL Dtkar- 

Aiin.ofth«I^N«t.£U*t.afITBwTort,TomLp. 131, pL ili. Eg. 3,4. 

Dr Dekay has established the existence of this genus in the 
United States, upon a fossil tooth, with a small portion of jaw 
attached. 

" FnHQ VBiiouB considerations we should be disposed to place 
this tooth among the most anteiior of the lower jaw. Its de- 
vated pontion on its osseous support, places it in the group 
of MosasauruB and Geosaunia, while its compressed shape re- 
moves it from the former. The tooUi now described agrees 
with those of the Geosaurus in shape, attachment and mode of 
draitition." 

Judging from the size of the tooth, the American species 

■ BarOD Brauneberg Maxlmlllian Prince de Weld, during hii recent visit 
to Philadelphia, on hii return from the Rockj Mountains, informed me that 
he had obtuned the foa^ skeleton of a aiuilaii «nt>n^i, fifteen ffeet in length 
from the^grekt bend" of the MisMHiri rirer. Which, on compaiiaon of ita cha- 
nrters with thote of the animal above^ noticed, he thinks belongs to the sam* 
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must have been of much larger dimenmons than the European, 
or Manheim species. (6. Soejaerriitgi, Dekay.) 

IjxoU^.- Monmouth, New Jereey. 

Place ia tiu Gedogical aeriet. New Jersey sefmdary. 

OCKV* 8ADK0CEFBAI.ni, Hirlto. 

S. tancfformU, Harbn. 

Joum. Acad. Nat of PMlod. toL iii. p. 331, pL lii. 1S24. 

This new fossil genus was originally established on the dental 
bone and teeth, discovered in 1804, by Lewis and Clark, in 
their " Expedition to Coloaibia River," by whom it was pre- 
sented, on their return, to the American PhiIoBq}hical Sodety, 
in whose cabinet it remained unknown and n^lected, until 
about ten y^s dnce we published our description and figure 
in the work as above referred to. 

Place in ike Geological series. Secondary limestone ? Mis- 
souri, (subcretaceous group.) 

This fos^ genus has been further confirmed by the sub- 
sequent discovery by Mr Lea of a distinct species of the same 
genus, in a " marl pit" of New Jersey, which was imperfectly 
described by Dr Hays, as the 

8ADaoczntit.Tr* Leana*. 

Xnas. of tb« Ala. Pliilo*. Boo. nevwriM, toL Iii. p. 471, pL 19, ISSS. 

Locakt^. In a " mari jrft" new Moorestown, New Jersey. 

JHaee ia the Geologictd series. Ailantic secondary. New 

Jersey. 

Voy soon after the tnemcnr on the last named qwoes was 
presented to' the American Phih>sophical Society, we took oc- 
caaion to read the fiiUpwing obao^vtionB before that learned 
body, which aie now oflbred far the first time for puUication. 

Note on a paper entitled " Dacription of a fragment of a head if a 
new fagtil animal, dUeovered in a marl-pit, juar Maoretbm, New 

This fossil relic, in the possession of Mr Lea, is interesting, 
not only on account of its geological locality, but also as it 
serves further to establish a new fossil genus, the Saurocepka- 
lus, described by the author of these remarks, in the Journal 
of the Academy of Natural Sciences, Philad. vol. iii- part 3d, 

VOL. XVIII. so. XXXV.— JANHABY 1835. C ^ 
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p. S81, )ER4. Both theae idies evidently hdoaged to uiiinals 

allied to the genus IchtAjfoMurta, of Coayhaae ; but wliidi 
approach, in their i^anization, more newly to the fish thra to 
the lizard. The specimeD described by Dr Hays, in tke Tran- 
aactionB of the^ American Fliiloaophical Society, possesBes the 
following characters in common with the Sadxocefhalos lanei- 
forvut : the bodies of the- teeth are in dose contact throughout, 
the nerves and vessels of the teeth passing on the inner nde of 
the alvetdar processes. The inferior series of teeth entering 
the cavities of the superior directly in the centre, in the procew 
of shedding ; the inferior series are OHnpleted before they en- 
ter the superior, the dental serrature of the superitv and infe- 
rior jaws clodnglike incisors. In both also, there exists a Ion- 
^tudinal groove along the mesial Aspect of the jaw-bone, di- 
rectly below the alveolar margins, though this groove is not so 
evident in the S. Leamu ; but it must be remarked that this 
species was not more than one-half the size of the S. kmci- 
Jbrmi*. 

In all these particulars of oi^aniKadoa, both species differ 
from the Ichthyosaurus and Pledosaunis, and foim the Sauriim 
order in general. 

The S. LeanMy we find, on comporiara, to be characterized 
as a diatioGt species from the S. iancifijrmu, by the greater 
acuteness of the teeth, by their grater comparative length, but 
particularly by dieir curvature ; they are also slightly ctmt- 
pressed at their inner face. 

In both descTtptions of tbeK difflncnt qieeimcna, it is stated 
diat ** the bodies of the teeth are placed dose together i" whi(^ 
would seem to imply that their exista no " separate and dis- 
tinct aveoli." But as the autbcr of the piq»r on the S. bmcL 
JbrmtB was not privileged to dissect the rehc. he may lutve been 
nuBtaken in this point, a question which he is willing to cede 
as one of little importance in the present instance, as the state- 
ment was only made to convey an idea of the close approxima- 
tion of the bodies of the teeth. 

Dr Hays would appear to entertain difierent opinions on this 
point, and although he states that distinct alveoli do exist in 
both specimens, yet has made a new genus fot his animal un- 
der the name " Sadbodon," which he subsequently altered to 
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" Sauiocbphalci," and ^ub appraprutod to hinuelf the U- 
bouTH of uio^er vithout acknoirledgiiient, and dedicates the 
spedes to his Ctiend Mr Leo, in the first plaoe in the feounine 
gender at page 476, " S. Lea^ ,-" but is notified of thi» amphk 
biouB compliment, whilst the papa- ia still in pmt, in time to re- 
diristen the bantUdg, which finally, at page 477|figure8 as the S. 
LeanuB ! On the most critical examination, the animals will be 
found to agree gtnericaUy in every point of the least import- 
ance. The reaaomttg in tiie foUttwing paragraph of Dr Hays'* 
description, we are unable to comprehend. The fiiort import- 
ant generic character which ffaa supposed to distinguish this 
animal from the one we describe, |^viz. the absence of distinct 
and separate alveoli,] having no existence, it appears proper, 
in the present state of our knowledge, to place the two apedes 
in the same genus ; and as the genua Saurocephalue i»foui\deA 
on erroneous characters, and will not admit our species, it be- 
comes necessary to construct a new genus, which we shall ac- 
cordingly do, and shall retain for it the name " Saurodon !" 

Nothing can be more incorrect than the statements here 
made, or more preposterous than the deductions drawn from 
them. In the account of the SAnRocEPHAi.iTS Imcijbrmie, in 
the Joum. of Acad, of Nat Sciences p. 396, vol. iti., are the 
following paragraphs in direct opposition to the above gratui- 
tous assertions : 

" The row of teeth on the inferior, appear to have passed 
wi^in those of the superior jaw ; this supposition is farther 
strengthened by the worn appearance of the sides of the teeth. 
This arrangement of teeth, which would require a peculiar 
configuration of the jaw, together with the peculiar distribu* 
tion of the maxillary nerve, appear to entitle this animal to 
rank as a new genus." 

The distinct and separate alveoU are not even alluded to in 
^e characters of the genus Saurocephalus, which are thus de- 
signated in the account publi^ed several years ago, 

SACBacEPHAi.ua jimd(ftrni4t. 

" Generic characters. — Bodies of the teeth a|^proximated ; 

those of the inferior and superior jaws closing like incisors. 

Inferior maxiUary nerve passing, along a groove on the mesial 

aspect <^ the dental bone." If it should be hereafter ascer- . 



te CopraOUt. 

tuned that the groove for the nerve does not exist in aSi. the 
■pecies which may be discovered, it will cmly be requuite to 
strike (>utdw words " a groove on^ to make the generic chorao- 
t^ 44 originally ^tablished aa a single fragment of jaw, aft- 
ply correctly to aU. 

In the present state of our investigatioas the following are 
die gpecyie, characters whidt distinguisb the tpedea already as. 
certained: 

S. lanc^brmu. Frcyecting portions of the teeth smooth and 
obtusely lonckonn. 

S. Leattus. Teeth rather acute, slender, sli^tly com^essed 
and aduncate. 

CoPHoi-iTr*. 

These curious organic fos^ls, so classically described by Dr 
Buckland, and which occurred so plentifully in the Lias of 
England, are occasion^y met with in the New Jersey se- 
condary. 

A specimen of the Saurocoproa genus is desmbed and figured 
by Dr Dekay, Ami. of the Lye Nat Hist. N. York, voL iij. 
p. 140,pLiiifig. 6. 

We have only further to observe concerning the fosul Sauria 
of I^e United States, that we possess a curiauB fossil tooth from 
South Carolina, presented by Dr S. Blanding, whose root dis- 
plays a mode of articulation peculiarly it's own,. and which may 
be hereafttf found to indicate the type of a new fossil g^us 
of animals ; the same may be inferred &om numerous fosal ver- 
tebrse from the New Jersey secondary formatims in my pos- 
session, which differ in their structure finmi any others hitherto 
described. We have seen in possession of Mr Dekay, the in- 
ferior jaw-bme of a nondescript fossil animal found in New 
Jersey, which bears some analogy with a jaw-bone figured 
in Mr Mantell's " Geology of the South East of Ebgland," 
p. 1 S3, under the name of " Jaw of a Reptile." My friend Dr 
Pickering refers this fosdl to the jaw t£ a fish oi the g^iis 
Sfhyrama, B1. * 

class pisces. 

ICHIUrOLtTKI. 

The fossil remains of fish are by no means of rare occurrence 
■ Dr Apm&x hu referred the apedmen of ** Jaw of ■ Bcptile"* in Mr 
Mantrll'i collection, to Ibe clan ntcet. — Ed. 
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Cctotsal Fo4sit SharK. ST 

im moDy pnru of the United States, but the t^Mervatiuru of our 
mea of stantce od thia subject are ttat yet suffioeotly numenmt 
«r 90 completely digested, as to enable ui to give a scientific clani- 
&catipn of them. The largest and most noted of the fonil fish 
of this country bdoDg to the divisioa 

CHONDEOPTEBYGIi. 

Or CariUafi'HmM FiMltat. 

The bones of one flpedes of shark, upwards of forty feet in 
length, allied to the Carcharias, have occasionally been found 
jn sereral localitiee. la Cuvier's " Theory of the Earth, by S- 
L. Mitchell," p. 400, it is stated : — " The skeletou of a huge ani- 
mal was found on the Bank of the Mehenin river, near Murfrees- 
borough, N. C. It wai dug out of a hill, distant sixty miles, 
from the ocean. Capt, Neville and Dr Fowler, who viated 
the spot, gathered the scattered vertebne nrhich the Negroes had 
thrown out, and laid them in a row thirty-six feet in length. If 
to this'the head and tul be added, the animal must have been fifty 
feet or more in length. The former of these gentlemen enriched 
my collection with two of the teeth and'a joint of the neck-bone : 
the teeth weigh sixteen ounces each ; they are covered with an 
ash-coloured enamel, except at the roots where they were fastened 
to the ja^s ; the sides of the triangles are six inches long, and 
the base is four inches and a half across. The single vertebra 
wdghed twelve pounds and a half." These fossilB^are at pre- 
sent in the cabinet of the Lyceum of Nat. Hist, in New York. 
We have recognised them as the remains of a gigantic species 
of shark. The proteiform varieties presented by the teeth of 
the individual sharks, render it almost impossible to classify the 
spedes from these orgras, viewed separately, those of (he upper 
and lower jaw being in most instances entirely different in form. 
"The Cabinet of the Academy of Natural Sciences, however, con- 
tains specimens of sharks^ teeth from Newf Jersey " marl pits," 
which resemble closely those of the SauAios xygena, S. mtMte- 
hu, S. aquatina and S, carchariaB, two spedmens of the last 
measuring five inches in length and four broad at base. Provid- 
ed the same proportion exists between.the fosdl and recent Car- 
chariot, the former must have been more than forty feet in 
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length. Farkinsan'sOrganicreniainB,vo), iii., contains goodfigurei 
of the te«th of most of the above named species ; aim Mantel)*! 
Geology of the South East of England, p. IS*. For further 
observations on thefosail remains of sharks, viiL ** Joum. Acad. 
Nat. Science of Fhilad." vo). iv. p. SSS. pL xiv., in an essay pub- 
lished by the author, entitled " Notice of the Flesiosatirus, and 
other Jbsail religuia, from the state of New Jersey, 18^** 

Professor Hitchcock, in his " report of the geology, &c. of 
Massachusetts," p. 198i pi. si., and xii. has given figures of fos- 
sil teeth and vertebrse, found in what he terms the plastic clay 
formation at Gay-head, Martha's Vineyard ; the former are 
evidently the remains of sharks, similar to those found in the 
green-sand of New Jersey, the latter are either not well figured, or 
resemble but indifi^rently the vertebras of sharks ; but posubly 
the statement of the author, that " in general they (the bones) 
are much brokeh and often rolled,^ will explain their anomalous 
forms. 

In addition to the genus Sqaalus, the insolated fragiMents of 
other cartilaginous fishes, as the Riua and Acipenser, are occa- 
sionally found in similar localities as the former. 

The fossil bones of fishes hitherto discovered in the United 
States, belong principally to Cuvier's second divi^on, or 

Malacopt Esr OI A. 
Including among others the carp and the gar. Oo the S4tb 
of January 18S5, the author of these remarks had the pleasure 
to be present at the reading of an essay by Dr Dekay, before 
the New York Lyceum of Nat. History, on the " Eoasil fish of 
the U. States. " This essay we believe has never yet beep pul>- 
lished, but we were impressed at the time by the following states 
ment of Dr I)tcay : " All the fossil fish which I have examine^ 
in the United States, are modelled after the Eiox ouetu, or 
booy-scaled pike of the Mississippi,^ which last species then, be 
thinks* niay stand, " as the re^nvsentative of a former creatioa,*— 
the Iif^ans of their race." This curious fact was subsequently 
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confirmed by the obBerVations oTBanm Cuvier— nd. " Osseineni 
FoBsiles.^ • 



(HIDEE ACANTUOFTEaYOIA. 
Oxxoi Smirmju*, BL 

Tbe fosul jaw from N. Jersey eecondary referred to above, is 
in posses^iH) of Dr Dekay, who has not yet published a de3crii»> 
tioQ of it 

Many years ago we receiTed from Mr A. Jesaup, a ^e ctA- 
'lectkH] 0^ fosu) fishes in tbe slate from Westfield, Connecticut. 

Connected with the fosnl fish of this locality. Prof. Hitchot^ 
in his recent work, " Beport xm the Gkology, Sec of Massachu,- 
-setts,* has given a very interesting chapter — we quote his olwer- 
vaticHis for the benefit of our foreign readers, who may not con- 
veniently refer to the original. " Tbe remains of fish have been 
found on bituminous shale, and. on bituminous marlite, in 
Middleton, Con., at Sunderland, Mass., and also in West S^ning- 
field and Deerfield. Sundaland, however, is tbeonly spot where 
they can now be procured. The shale thtre forms tbe bank of 
the river several feet high : but tbe Ichthyolitea are most abun- 
dant in tbe lower part of the bed, which oi»respt>nda nearly with 
low-water mark. I have dng out hundreds of spedmena at this 
spot, though perfect ones are very rarely to be obtained. 

" On one layer of the rock, fifteen inches by three foet, seven 
distinct impressions are visible. . Indeed I have not unfrequent- 
ly met with one fish lying across another, without the interven- 
tion of a layer of shale, and from these specimens, I can easily 
concdve bow the mistake ehuuld have been made, (hat among 
the Monte Bcdca ichthyolites, one fish was found in the act of 
swallowing the other. 

** A thin layer of carbonaceous matter usu^ly marks out the 
spot where the fish lay, except ^e head, whose outlines ate ren- 
dered visible (inly by irregular ridges and furrtiws. In some 
cases, however, satin-spar forms a thin layer over tbe carbons 
ceous matter, and being of a btigbt gray colour, it gives to the 
specimens an aspect extremely like that of a fish jusC taken out 
of the water. 



,g,l,7c.dbyG00'^-lc 



*0 Fotiii Fithea of We$tjieU. 

" We BometimeB find the specimens a good d«al mudlated ; 
so much so indeed, that the form of the fish is entirely lost, and 
the tail and fins are scattered about promiscuously ; and this too 
in the vicinity of other specimens that are entire. Hence vre 
cannot impute this mutilation, as is usually done, to a disturbing 
force acting on the rock at the time in which the iisb was en- 
veloped, or aAerwards. But if we suppose that the fish, as they 
died, were gradually enveloped by mud, it is easy to conceive 
how some of them might have putrified and fallen to pieces, be- 
fore they were buried deep enough to be preserved ; or it might 
be, that most of the fish was devoured by some other aniaMl : 
and in either of these ways we might exjiect to find only 9cat< 
tered relics enveloped in the rock. The great resemblance of 
these ichthyolites to those found on the bituminous slatie of Maiu> 
field, in Germany, has been already noticed. Probably all of 
than belong to the genus PalcBoOtriammy (Blainsville). I am 
inclined to believe that I have found four species." Vid. p. 8S6, 
pi. xiv., fig. 44, 45, 46, 48. 

As is generally the case, the fish appear to have lain on tbor 
sides when enveloped in the rock. 

- There are doubtless numerous localities of fosul fish in our 
widely extended country, which have not yet met the eye of a 
scientific naturalist. An intelligent friend has recently furnish- 
ed us with a notice of a very interesting locality of this nature ; 
■he is the proprietor of a marble quarry situate io " Oval Lime. 
Blone Volley," or " Nipnose Valley," on the wftst branch of the 
Susquehimna river, Pennsylvania. The marble is a greenish 
coloured conglomerate, somewhat resembling verd antique, and 
admits of a high polish, being fine grained and hard, interspersed 
with softer spots of nn argillaceous nature. Some parts of this 
marble are represented as being replete with the remains of fosfdl 
fish, about thenze of a herring or carp;- some spedmens retain- 
ing the impressions of the scales ; others only of the bones. The 
Btone was too brittle to permit the obtainuig of any of the sped- 
Aliens wh<4e. 
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On the Chemical CompotUioH ^the CrygtaUized Oseyckhride ^ 
Antimony. By Jahxs F. W. Johnston, A.M., F.R.3.G., 
F.6.S., Reader in Chemistry andMiaerak^ in the Univer- 
sity of Durham. CommuDicated by the Author. 

It has been very loDg known, that when a solution a! oxide 
of antimony in muriatic add is diluted with water, a white 
powder is precipitated, which, after prolonged washing, still ch. 
stinately retains a portion of the add. This substance was for- 
merly described under the name of the powder of algarotb. 

The difficulty of separating the whole of the add from thia 
powder naturally leads to the opinion, that, when first predpU 
tated, it is itself a definite compound less easily decomposed than 
the neutral chloride of antimony, or that it contains a quantity 
of some such compound. In either case, as water continues to 
separate acid from It at each effusion, it is obvious that washing 
must decompose this compound. The newly precipitated un- 
washed powder, therefore, must he, or must contain, the com- 
pound in its normal state. 

We have many analyses of this substance, no two of whipb 
agree, obviously because having washed it more or less, each 
chemist operated upon a mixture in which the relative quanti- 
Ues of oxide and chloride of antimony actually differed. Ac- 
cording to Bucholz, it contains 4| per cent, of dry muriatic acid; 
according to Groavelle it consists of 7 atoms oxide united to one 
atom of chloride of anumony.* Dumas -f ^ves as its compo- 
sition 8S of chloride and 18 of oxide of antimony ; while Mr 
Philips found it to contain 7.8 per cent, of muriatic acid, and 
9Z.S of oxide of antimony, or to conust of one atom of add to 
Si of the base.^ From results so discordant, it is impossible to 
draw any conclusion in regard to the true nature of the com- 
pound, or whether there be any constant and definite compound 
of the chloride with the oxide of antimony. That oxides and 
chlorides do unite there is now no. doubt, but the difficulty of 
obtaining these compounds in a crystalline form has hitherto pre- 
• Gmelin'B Handbuch, I. p. 986. f l^^^ti de Chlmiv, Ui. p. SeSi 

t Turner's Chemistry, p. 697. ^^ CoOqIc 
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vented their comiXMitian from being investigated so accurately 

as their interesting nature requires. 

When the powder of algaroth is iirBt thrown down, it forms a 
beautiful white predpitate ; but if allowed to stand some ume, 
or be collected on the filtert it not unfrequcutly changes in ap- 
pearance, becomes granulart and assumes a yellowisb-grey co. 
lour. In this state ecid is separated from it by washing with 
water, but its whiteness is not restored. These gnuns koos- 
times possess a slight degree of lustre ; they are minute crystals. 

If an acid chloride of antimony, prepared by digesting mu- 
riatic acid in the sulphuret or by any other process, be diluted 
with HQ or 30 times its volume of water, and set aside, the light 
white powder which at first falls gradually contracts in bulk, and 
at the end of two or three days has nearly all assumed the cry- 
stalline form. These crystals arc grey, yellowish-grey, or, if the 
chloride has been pre{)ared from the sulphuret and any sulphu- 
retted hydrogen is present, of an orange-red colour. They ex- 
hibit occasionally a high degree of lustre, and, according to the 
measurement of Professor Miller of Cambridge, are oblique rec- 
tangular prisms, of which the terminal obtuse solid angles are re- 
placed by planes. The crystals are generally microscopic, but ' 
from' their brilliancy the faces are very distinctly observable. 
Only on two occasions have I observed them form radiated 
needles, brilliant, almost pure white, and half an inch in length ; 
the method above described, however, seldom fwls to give dis- 
tinct crystals of a lesser size. 

When these crystals are washed with water, their brilliancy 
diminishes from the surface, undergoing decomposition ; they 
must therefore be collected and dried on bibulous paper without 
washing. That these constitute a definite compound there can 
be no doubt. 

At a temperature considerably above S1S° Fahrenheit they 
'lose no weight; farther heated in a close vessel they decrepi- 
tate and ^ve off white fumes of chloride of antimony; 31.86 
grains heated to redness in a glass-tube with twice its weight of 
dry carbonate of soda, and the gas gnea off made to pass over 
cnloride of caldum, gave only .12 of moisture = 0-38 per cent- 
This small quantity of moisture was obviously hygroraetric 
either in the sodft or the salt. ' 
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- By bcffing «dth a golutiod of carbonate of aoda, or by bealiiig 
nearly to redness with the tlry salt, it is decomposed. Bj latu. 
rating thesoludcm with pure nitric acid, filtering and, precipitat- 
ing with nitrate of Ntver, I obtained for the amount i^ chlotine 
per cent in four experiments 11.S2, IIJM, 11.83, 11.310, re- 
specUvely. Notwithstanding the close agreement of the last two 
Tesuhs obtiuned by di^rent methods, the highest prob^y 
comes nearest the truth, as by washing a minute pwtioa of ibe 
chloride present in the grygtals may be decomposed. 

- It requires great care and considerable pmcdce to be able to 
determine the aoiount of antimoDy within half a per cent Sohw 
discussion has lately arisen as to the posrilnlity of approxinut- 
ii^ nearly to the true (quantity by predpitating it from its solu- 
tion in muriatic acid by sulphuretted hydrogen ; and Rose has 
stated, that when the gas ia transmitted in large excess, the sul- 
pburet of antimony may be completely freed fixMn chloride, and 

' the metal determined to about half a per cent This result, 
however, is not always to be depended upon. From solutions 
perfectly saturated widi sulphuretted hydrc^ai, I have several 
times collected (xvetpiutes, which, when dried and then gently 
faeated in a close tube, gave off white fumes of chloride. Though 
therefore, the antimony may, by this process, be pretty nearly 
determined, the result (Gained should if possible be checked by 
recourse to some other me^od of analysis.* 

As the'amouDt of oxygen in the oxychloride is determined 
from the loss, the esdmation of its quantity is liable to a double 
error, arising from the weights both of the. chlorine and anti- 
mony obtained by analysis. I had therefore recourse to two 
other methods in order to verify and control the per-centage <^ 
antimony obtained by precipitation from the solutiou containing 
it. 1st, S0.3S grains dissolved in muriatic and diluted with a so- 
lution of tartaric acid, gave with sulphuretted hydrogen 3S.02 
grains of sulphuret = 76.83 per cent, of metallic antimony. 
Sd, digested with pure nitric acid, it is decomposed with evolutijon 

' Tbe iodide of utimonj (31 + 3 8b) wem* to hive ■ nmilar Bffiaitj ibr 
tlie Hlpliuret IS the dilorideluM, or SBimUarteniiencj to mix wiUi It and re- 
lilt tbe action of fulpkuretted li^dnigra, for if tbe iodide be dleolved in mu- 
riatic add, diiuted largely with wawr and itecompoMd bj exccM of nilphu. 
retted hydrogen, the dry sulphuret, wlien heated in a close tube, glvea a co- 
loured vapour which condenses into a red cryitalliiie cnut of the iodidfc 
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ofchlorim, and, by caiitioiueviqKirationaiidtiMtii^ toredoeM, 
the nwtal may be obtained in tbe itcte of aotunonious acid. By 
the most careful procedirre, botrevcr, it it difficult to c^taja it 
entirely free from a trace of chloride or oxide, which cauacs a 
jteall kw when -heated to redneae. By this process I ob- 
tained in three expmmenta 75.9S, 76.506, 70.98, tor tbe 
-per-dentage of metal. Sd, Gently heated in an atmoipbere 
of' iulphuretted hydrogen, muiiadc acid ia diieng^ed, a little 
chloride of antimony is carried mrer with it, and tbe 'Uaiik 
snlfAuret remoioa. By a cautious application of the heat so 
«■ Co prolong the {Hoceaa fix* two or three hours, Uw quaa> 
^ty '<^ diloride Tolaiilized tnay be very raodi diniuabed, so 
.as to reduce tbe loss below a quarter per oent. Should any 
:Dotable quantity of white fumes make tbeir escape, they may be 
jleoranpoaed by causiBg them to pus thraogh water, and tbe 
antimony afterwards collected in the state <^sulphuret. In two 
experiments, I obtmned by this method 76.658 and 76.6 for tbe 
amount of andmony. In these reeuits I have moat confidence ; 
in both, however, there was a trifling loss, so that they ought to 
be rather under tbe truth. 

I endeavoured to determine tbe <»ygcn direcdy by beatii^ 
-the salt to redness with diarooal in a glass tube and colheeting 
tbe carbonic acid evolved, but the ^)fffoxinution obtained was 
very rude. Reckoning the loss as oxygen, therefore, we have ' 
for tbe compodtion of the salt, — 

Chlorine . 11.33 _ S.6aatixBa. 
AjatimoDj ^ 76.S ■■ 9.408 — 
OSjgen _ 12.08 = 12.08 — 



Where the number of atoms of antimony is to this sum of those 
of chlorine and oxygen as 2 to ii.08, very nearly the relation 
which the electro-negative element bears (o the metal in the 
oxide and first chloride of antimony. 

The atomic ctmstitution which agrees most nearly with these 
numbers is the following : — 
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Oa^hhride (jfAntimomf. 



1 CI m. 6.639 


_ UA» - 11.38 


Sb = aoM » 
Sb - sa.2M f 


« 58.72 - 7M 


1 a. e.7A 


= 11.79 - lioa 



Or two atoms of chloride are comtrined with 9 of oxide, the 
formula being 2(8 CI + S Sb) + 9 Sb.' The quaotilies of cfalo- 
rine and antimony found by experiment are, ai was to be ex- 
pected, a little less ihan is indicated by theory, cauring tbe 
amount of oxygen to af^iear something greater than it ought to be. 
Other compounds of chloride with oxide of antimtmy may pro- 
bably exist. The composition of the powder of algaroth, whether 
in the farm of a dull grey sandy powder or of regular crystals 
is very constant. lo making the above analyses I employed the 
crystals obtained at many difierent times, and the results agnse 
very closely. By suppoung a portim of the acid to have been 
washed away, it is easy to reGtminle with the compoution above 
g^venall tbe results found by other chemists, with the exception <^ 
that ^ven by Dumas. If any confidence is to be pla<^ on 
that result, there must be at least one other analogous compound, 
differing very much in composition fron» the common powder of 
algaroth, tbe chemical constitution of which it is said to repre- 
sent. 

There exist many other compounds of fluoHdes, chlorides, 
and iodides with oxides, in which the ratio of the haloid com- 
pound is lo that of the oxide, so far as they have been examined, 
as 1, S, 8, d, to 1. None of them, however, I believe, has yet 
been obtained in a crystalline form, with the exception of the 
oxychloride of antimony, and it is therefore not improbable that 
Gonuderabte errors may hereafter be found ia the atomic con- 
stitution at present assigned' to them. 

" The difficulty of entirely decomposing the iodides of antimony 
'and arsenic even by long boiling with water, renders it exceeding 
probable that tliese iodides unite with their respective analogous 
oxides in some definite proportion, which, of course, cannot be 
investigated till they are obtained in a crystalline or some other 
constant form. 
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Observatiotu upon'Bie SalmonidtB met v>ith during an Excur- 
sion to the NoriH-aest of Siitkerlandahire, in June ] 834. By 
Sir William Jakdine, Bart., F. R. S,, M. W. S., &c. 8ic, 
Communioated by the Author. 

The inv^stigadoo of any tribe of fishes is always ditBQulty 
from the uncertaintj of procuring spedmena at every seasoi], 
and from the impossibility of tracing the habits of the creatures 
tbemselvea in their native element. In those genera which have 
the applies closely allied to e«ch other, the difficulty is much !»■ 
creased ; and in the family of the Salmonidte it has been long 
felt and acknowledged, and various theories have been started, 
which, from the difference of opinion expressed, have lad to the 
proposal of questions yet unanswered. Induced by the expecta. 
tion of novelty in different departments of natural history, and en. 
couraged bya liberal permission granted by the Duchess-Countess 
^ Sutherland, to examine the valuable fisheries upon her exten> 
give properties, a short excursion to the north-west of Scotland 
was undertaken in June last.* The fishes inhabiting the lakes 
and rivers formed a particular object of research ; and without 
attempting to clear up the doubtful and mysterious points of 
their history, I shall endeavour to notice shortly those species 
which were met with during the above mentioned excursion. 

Migratory. — Most naturalists have divided the true salmon of 
our waters into two sections, " those which are migratory," and 
" those which are not migratory to the sea." At present, and for 
the sake of simplicity, is retained this apparently natural division. 
Of the first section, " those which are migratory," I feel pretty 
confident in placing four species, Salmo salar, trutta, eriox, and 
■albus.-f' 

1. Salmo salary or Common Salmon. — Of those, the first, 
the common Salmon, will stand at the head ; first in com- 
mercial value and importance, first in ^ze, and first in 

• The gentlemen composing the eipeiiitlon, were Mr Selbjr, Mr JaniM 
WUson, Dr GreTiUe, Mr Jbbn Janline, and mjBel£ 

-f- I ani not sure that the three lost i^ecificiiuneiiwiUataiid; aithouf^hoifr 
Bpeciet are so limited, the unraTelling of the aynonjms is extremely difficult, 
but I trust eie long to accomplish this, and to affix m(n« recc^isable charac- 
ters to tliose which belong to this couatrj. 
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the estiiimtiao of the sportamaD. Tbe salmaD fiiheiics of 
Sixttlsnd were of very great value, but tor the last twelve or 
fifteen yean the; have rapidly decreaaed, eome having fidlen 
so mucii BR two-thirdfl of their rent. The county of Suther-t 
land having a Urge extent of >ea coast, indented with innu^ 
merable bays, and the raiuntry being nearly a auooeuion of 
mountains and valleys, each with their lakaa aad rivers, was ^ 
favourite resort for the salmon, and tbe fisberiea were valuable, 
and carried cm exten«vely. They were, however, let to tenants, 
(or kayners as they are there termed,) and being much over»- 
fished, shared the fate of the others ; so much so, that the lata 
Duke of Sutherland, anxious to restore them, two years since 
took them entirely into his own possession, built extenfflve curing 
houses, preserved the rivers during cloae'time, and so r^nlated 
tbe fishing, that free access was given to the heavy or breeding 
fish, and the kelts or spawned fish were allowed to return un> 
molested to the sea. The consequeaoes of this good manager 
ment have already shewn themselves, and in some rivers tbe pro* 
duce has been this year douUed. In the examination of tbew 
fineries one or two facts presented thanselves. 

It has always been a subject of dispute whether tbe fry re- 
turned to the rivers as grilse in the same season which they de- 
scended. I have had no doubt of this for several years, but it 
was very difficult to prove. In the Tweed, 1 have killed grilse 
early in the season, so smalt as only to weigh two pounds, and 
seen them gradually increase in size as the season advanced ; the 
intermediate size, however, between the fry and the two pound 
grilse was wanting. During the two years which tlie fisheries of 
Sutherland have been in possession of the Duke, a set of expo 
rimeots have been instituted by his factors, one of which leave* 
no doubt upon the subject. Last spring, several tkousands of 
fry were marked in the difierent rivers, among otiiers, by Mr 
fiaigrie in the Laxford and Dinard, on the west coast In the 
-I.axford, the first grilse (marked in April as fry) returned on tbe 
25th June, and weighed three pounds and a half. Many others 
were got during the season from this wei^t to six pounds 
and a half, returning to the rivers where the fry were marked, 
which was known by a particular mark being used in each, and 
shewing that a. return to their breeding ground was as frequeot, 
w radter as constant, as among the [righer animals. ,Tbia rkk 
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■ad weight exactly agrees with thkt of the grilse upoa-tbdr first 
Tunniog elsewhere; add I ihink that very few attempt to enter the 
rivers before attaining a weight of S lb. These marked grilse were 
unfbrtunately killed ; but next year it is proposed to return them 
again to the river, with an additional mark, and endeavour to 
retake them a second season. Several other experimoitB are also 
proposed, and as the nature and situations of the rivers present 
every facility, I have Httle doubt of their success. 

Some rivers are what are called early, others late : or, in cither 
words, the clean or high conditioned salmon commence to ascend 
in spring, and the fish come into breeding condition, and begin 
to spawn at an earUer period. The causes influencing this seems 
yet undecided ; and where the time varies much in Uie neigh- 
bouring rivers of the same district, they are of less easy solution. 
Tfa^ northern rivers, with little exception, are, however, the ear- 
liest (a fact well known in the Loudon markets); and going still 
farther north, the range of the season and of spawning may be 
influenced by the latitude. Artedi says, " In Sweden the sal- 
mon spawn in the middle of summer.^ 

It has been suggested that this variabon in the season der 
pended <m the warmth of the waters, and that those highland 
rivers, which arose from large lochs, were all early, owing to 
die great mass and warmer temperature of their sources, that 
the spawn there was sooner hatched. There are two rivers 
in Sutherland shire, which shew this late and early running 
under peculiar circumstances. One the Oikei, borders the 
county, and springs from a small alpine lake, perhaps about 
half a mile in breadth ; the other, the Shin, is a tributary to the 
Oikel, joins it about five miles from the mouth, but takes its rise 
from Loch Shin, a large and deep extent of water, and connected 
to a chain of other deep lochs. Early in the spring all the sal- 
mon mtering the common mouth, diverge at the junction, turn 
up the Shin, and return as. it were to their own, and warmer 
stream, while veiy few.keep the main course of the Oikel, un- 
til a much later period. 

It is a mistaken opinion to suppose that the spawning season 
is only between October and Februuy. la many rivers it would 
commence in the end of August, if the grounds and entrance to 
the rivers were left open and unmolested ; aiMl in some of the 
Sutherland streams which have been left undisturbed for the last 
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two years, the spanning season has been advanced by a month or 
six weeks. It varies in almost every river, and hence will be seen 
the impropriety of a general or common close-time, some waters 
in fact being open when they should be closed, and the reverse. 

It is a common remark with fishermen, that no food is ever 
found in the stomach of the salmon taken in the sea ; and this 
circumstance has been handed down by almost all writers for a 
long period. This saying. For it deserved no farther credit, 
has only lately been examined into by an anatomist, in the 
TransacUons of the Boyal Society of Edinburgh, that the only 
and peculiar food of the salmon in the salt water consisted 
of small monoculi and entomostraca, with the ova of star-fish.* 
In the north of Sutherland a mode of fishing salmon is some- 
times successfully practised in the firths, where sand-eels are 
used for bait : a Hne is attached to a buoy or bladder, and allow- 
ed to fioat with the tide up the narrow estuaries. The salmon 
are also stud to be occasionally taken at the lines set for had- 
docks, baited with sand-eels. At the mouths of rivers they rise 
freely at the artificial fiy within fifty yards of the sea, and the 
Qommon earth-worm is a deadly bait for the clean salmon. All 
the other marine salmon are known to be very voracious ; and 
there is nothing in the structure of the mouth or strong teeth of 
the common salmon, to warrant us to suppose that there is any- 
material difference in their food. 

S. SaJmo Trutta or Sea Troul. — The fish next of import- 
ance in Sutherland, is what there, and indeed in the whole 
North Highlands, is called the Sea TrotU ; but under this 
general name two fish at least seem to be included. By the 
taxmen or fishers, they are, however, only distinguished as 
the larger and smaller kinds, and by the different season at 
which they run. The first or early running kind was considered 
to he Salmo Irutta. The run of these fish commences about 
the first week of June, and is at its greatest height towards the 
middle of the month, the numbers decreasing with the advance 
of the season, until they are succeeded by the later running fish. 
In approaching the entrance of rivers, or in seeking out, as it 

* Faber, in his Natural Historj of the Fishes of Icelanij, remarks, " The 
common salmon feeds on small fishes, and various small marine animals." — 
Fleming sa^i their fkvourite food In the aea is the sand-eeL— £^. 
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were, some one which they prefared, shoals of this fish may l>e 
seen coasting the bays and headlands leaping and sporting in 
great numbers, from about a pound to three or four in weight; 
and in some of the smaller bays, the shoal could be traced seve- 
ral times nrcling it, and apparently feedit^. In these bays 
they are occasionally uken with a common hang-net stretched 
across ; and when angled for in the estuaries, with the ordinary 
flies which are used in the rivers of the south for grilse, rose and 
took freely so eagerly, that thirty-four were the produce of one 
rod, engaged for about an hour and e half. They enter every 
river and rivulet io immense tiumbers, and whea fishing for the 
salmon are annoying from their 4uantity. It is scarcely possible 
at present to arrive with any certainty at the numbers ol' this fi^. 
They are a perquisite to the fishermen or kayners, who naturally 
may not be willing to expose their whole profits, and nothing 
liut a salmon net of large mesh b^ng used, the greater part of the 
smaller flsh escape. Two hundred are frequently taken at a 
draft, and three hundred have occasionally been coonted. The 
food of those taken with the rod in the estuaries, appeared very 
iodise limi Date ; occasionally the remains of some small fish, which 
were too much digested to be distinguished, sometimes any flies, 
beetles, or other insects, which the wind or tide bad earned out, 
and of which Phyhpertha vuigaria, or brachen-dock, in one 
district, formed a great part ; but the moat general food seemed 
to be the Tal^rui locutla, or common sand-hopper, with which 
tome of their stomachs were completely crammed. 

S. Salmo atbui or Herling. — Our time did not permit us to 
remain in Sutberlandshire, until the run of what the fishermen 
call the smaller sea-trout, which commences about the middle of 
July; but by the attention and kindness of Mr Btugrie, factor 
for the Scouric district, specimens put up in spirits were for- 
warded to us from the Laxford, and, upon comparison, were 
found to be identical with the herling of the Solway Frith, tbe 
6^ which Dr Fleming has given under the Utle of Salmo aHus, 
This is by far the most abundant species in the northern rivers, 
and indeed, wherever it is found, as far as could be estimated by 
Mr Baigrie, they enter the rivers in the proportion of about ten 
to one of the first or early running fish. 

4. Salmo eriotc or Grey. — There is only another of the mi* 
gratory salmon enumerated, viz. Salmo eriox, but ao specimen 
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WM met with. A Urge fiih ie, however, occseionally taken on 
the north coast, which is known by the name of Norway trout ; 
thu amy «lher prove the Urge square-tailed bull-trout of the 
Tweed, or one of the North European species, which appear not 
yet to have been met with in Scotland. 

5. Not migratort/. StUmoFarioot Common Trmtt. — In North* 
em Europe most of the lakes and rivers are inhabited by this sec- 
tion of the talmonidK. The north of SutherUnd is a county pecu- 
liarty adapted for them, and in the ample rivers, and rugged moun- 
tain torrents which water her valleys, and in the lakes which to 
thickly stud her wild and Alpine districts, we find these fish- almost 
the peculiar inhabitants, and abounding in the greatest profusion. 
None of these waters, I believe, havebeenpreviously visited, with 
the view of examining thdr productions, — those which had been 
visited had only been so by the sportsman, but many have never 
been looked at except by the shepherds who tended their mas- 
ters' flocks on th»r udes. In all these lochs, the most casual 
observer is at once struck with the dieumilarity and variation) 
which exists among the fish. The guide whom the stranger has 
engaged to conduct him to some unexplored waters, will boast 
ot the different kinds which his loch possesses, anxious to show 
its »iperiority over some others ; and trout are frequently taken 
in dill^nt little bays, separated only by some narrow promon- 
tory, of appearances totally distinct. The causes which produce 
this vanation in tlie trout XS, fario) of our lakes and rivers, has 
not yet been attended to, and the posability of its being the con- 
sequence of diflWrent species inhabiting them, seems not to have 
been thought of (at least in this county), aa the reason for so 
great differences appearing in Ihar shapes and colour. 

Situation, the quality of the rock or soil forming the bot- 
tom of the loch or rivers, and composing the surrounding coun- 
try, with a difference of food, will all conduce to alter consider- 
ably the aspect and colour of the fish. The seasons have also 
their influence, and at that time when the great Jjusiness of 
spawning is in preparation, the form of the Jaws becomes iength- 
«»ed, and the colours of the scales become much heightened in 
Iwilliancy,- — the latter a diange analogous to the nuptial plumage 
in birds, while at the completion of the breeding season, another 
dunge is exhibited, incident to the then thin and transparent 
structure of the new scales. >0»?le 
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During the excursion, several very distinctly marked varieties of 
trout were met with, which wc shall notice in succession ; and it may 
be observed, that although a certain change of variation ocxiurred 
in each, yet an arrangement of the markings and colours always 
prevailed, by which they could be pointed out from each <Aher. 
There was a corresponding (slight, but apparently constant) va- 
riation, of the fonn of the stixnach and some other of the inter- 
nal organs, and there was a similar difference in the form of the 
scales. A variaticvi of habit was also perceived, with a different 
manner of swimming and of action, similar to what may be noticed 
in the 'Sight of two closely allied species of birds, from which 
a practised eye would make them out before either the colours or 
shape could be distinguished, 

Ihejirst varietf/ is from Loch Craigie, on the southern bor- 
ders of Sutherland shire. The country immediately surrounding 
it, is composed ol' black and white granite, the bottom of the 
loch of large boulders of granite gravel, or fine sand, and, except 
at the edge of one or two small bays, no indication of mos^ ap- 
peared. The colour of the water was clear sienna-brown, and 
more limpid than that of any of the lochs in the same district. 
The fish found here were upon an average about one pound in 
weight, but one or two instances of trout from five to six 
pounds being taken were mentioned, and a single specimen 
weighing two and a half pounds was uken by the party. The 
form approached very near to the |;enerally accepted idea of 
symmetry in a trout, — remarkable for the small size of the head, 
the arched back, and great perpendicular depth. The colours 
of this fish were of the highest brilliancy, the upper parts of a 
rich brown, the lower half and belly of a deep golden orange, 
the spatting numerous but ill defined, and often assuming a cru-' 
dfonn shape. At this period (beginning of June) the fish were 
in the height of perfection or season, the flesh higb-colotired, — 
when hooked remarkably active and powerful. 

In the immediate neighbourhood of Loch Crai^e, there are 
three or four other lochs abounding with trout The edges and 
bottoms of these lochs are, however, weedy and mossy, the water 
very dark coloured. The trout of these has all the appearance* 
in geiteral form and distribution of spots, but want entirdy the 
beauUful brilliant tints, and high season of the others, but are 
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•evidently the game variety, inhabiting a particular district, and 
having the appeannce changed by circum stances. 

It is not so, however, with the second variety to be noticed. It 
is from Looh Shin, a loch of groat extent and great depth, lying 
only at the distance of about three or four miles from the other, 
but on a much loner level. The bottom is for the most part 
rocky, gravelly, or sandy, but a great extent of itt> banks ar« 
mossy, and -the water is of a very deep brown. The trout taken 
here were ail apparently in good conditimi, but were remarkable 
for the lengthened and graceful form not only ol' the body, but c^ 
all the monbere,— the head lengthened rather attenuated towards 
the nose — the fins all lengthened, very sharp-pointed, and veiy 
powerful, the dorsal fin rising high in front, — the anal fin, with 
■the first ray double the length of the last, the tail deeply fork- 
ed, the outer points tuTning inwards and sharp. Following the 
same lengthened proportions, we found the accessary pinnula of 
the-ventral fin very lengthened and sharp-pointed, and the form 
of the scales under the microscope longer in proportion, and 
con^derably narrower than in any of the others. The colours 
were not so brilliant as in the last, but very chaste and beautiful, 
shying from deep olive-brown to a greyish-yelluw,-^the spot- 
ting large and distinct, round, and placed in a pale field, not 
numerous ; average weight from | to 1 ib. ; though a few S lb. 
-weight were taken. 

The third variety is from a small alpine loch upon the Ben- 
more range, at a very considerable elevation. \t is situated ip 
a tract of moss, but the bottom (which is the subsoil, the moss 
appar«itly wa^ed away) is rocky or gravelly, the water rather 
transparent, but of a dull tint ; the rock of the immediately sut^. 
rounding country is limestone. Compared with either of the for- 
mer, the distinctions of shapewere very evident. The head wasvery 
round, the nose blunt ; while the length to tb^ extremity of the 
gill covers was proportionally great ; tlifr body very thick, deep, 
and round ; the fins tbkk and muRutar, the lower ones rounded 
at the extremity ; the tail square. The ground colour was deep 
-purpIish.olive, shading from greyish to golden yellow, the whole, 
inclndtDg the finsj glossed over as it were with a rich shade of pale 
purple; the upper parts and giUcovers were thickly-sptitted with 
well-defined round sapio-coloured spots, some placed in a pate 
«pace; )3b\ovf the Uteral line they become thinner and inore'flfj^^^. 
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tered, but exiendbd in die centre of the fish almost to the ventni 
fins. This trout was in extremely fine GOndituMii the flesh red and 
firm ; when hooked, extremely powerful, but not exhilMtitig the 
great activity of the Loch Croi^e variety. The food found in 
the stomach was exclusively a fresh water TalitruS, they never- 
thdees took gaudy flies, and salted ntinnowB, the latter they had 
not probably tasted even in thnr oHginal state. 

The Jburth varul^t <^ a much leas uze, is from the district of 
Assym, CHI the west coast of Sutherland. Loch Assyntisactxi- 
uderAble dieet of water, running nearly from east to west. 
From the western extremity to the sea there is a gradual descent, 
the intervening country dispersed in a series t^ low rugged hills 
of moot and moss. Every hollow, or narrow valley is studded 
with lochs of various sizes, from half an acre to forty or fifty in 
extent, sometimes communicating with each other, and some 
without any apparent outlet. They form a ctnnplete chain or 
series to the coast, and are said to be above SOO in number. It 
was in these lochs that ite found, and I may say exdunvely, 
this variety, in immense abundance, eagerly taking imy bait that 
was presented. In weight none exceeded ^ lb., but the greater 
prop(»-t>oa were only from five to six inches in length. It i^ ra- 
ther thickly formed, the fins of moderate strength, the lower ones 
rather sharp-puinted at ibe extremity, the tul comfJete, and 
much forked ; the colours were beautiful and brilliant, the up- 
per parts of a ridi olive-l»Y>wn, which changed to a bright king's 
yellow beneath ; the upper two-thirds of the body, gill covers 
and doi^al fin thickly covered over with large round black spots 
standing in a pale Circle ; on the ridge of the back these spots 
often united, and then appeared in a lengthened form. This 
variety is remarkable, ati occurring in so wide a district, with so 
much regularity of form, oolour, and markings ; the distribu- 
tion of them all peculiarly mmilar. 

The ^/U varie^, and the only other to be noticed, is from 
a feeriee of lochs between Richkonich atid L^xford, and in the 
river Laxford which issues from Il.och Stbcb. In form it is 
obmparatively short, but remarkably deep, t^e fins vO'y short 
in prcfwrtion, rounded and muscular, aad of a teodi-like shape 
different from any of the tuhers f while on the other hand) the 
head was remarkable for its great length, They seemed to attam 
GonsiderBble nze,— one of foul: pounds wdght wan taken, several ■ ^ 
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fram t«« to two and a half. The flesh white and soft, the co- 
loura not brilUan^ and the spotting large, but placed widdy 
aBundtf:. B; the flihermeo on the LaxfcKd they were tenned 
AmA troni, in coDtradtstiiKtioo to the commonly marked trout of 
the river. The ostetdogy of the head of the laige q>eciinen» ap- 
pears to differ conaidaably from that of the common river variety, 
but has not yet been compared with a £sh of a limiisr uaa The 
OMxillary bone ia extremely atrong but narrow, in length it ex- 
ceeds that of an 18 lb. aalnuHi. 

Having thus noticed the principal varieties which occurred 
of the fish generally placed as S. fario, it may be remarked, 
that I am by oo means satisfied that they all belong to that 
one specie*; but I do not yet posseas suffici«it m^eri^ for 
comparison, and to foim a decided t^nion by. 

6. Sqim9 .firvJ^^-^The next fish which occurred in these wild 
waten, is, hdwever, e trout not only disdnct from any British 
fish, but baa beeo prououDced by an emineat idithyologist to ba 
different from any <^ the lai^ continental spedes, which I have 
Haver had an opportunity of seeing : it is the great grey or loch 
trout, Sfito J»rox, Jard. and Selby. 

This &abt as far as cao be traced, seems to have been first no- 
ticed in the Scotch lochs about forty-five years since, by a gentle- 
quu ot Glasgow, who used to exhibit them to his friends as the 
tnqriiieB <tf bis expedition*. By several of our late ichthyolo- 
gisu they w«ve, however, noticed as large trout iobabiting the 
lochs of Scotland and Ireland ; but they appear only to have 
kx4ed upon them as very Urge individuals of the common trout, 
and have ^ven do descripbon or character.* In Scotland tbey 
sean generdly distributed in all the larger and deeper lochs, 
l^ocb Awe, Loch Laggui, upper end of Loch Shin, Lochs Loyal 
and AasyOt they certainly inhalnt, roving indiscriminately, and 
feeding nearly entirely upon Uie smaller Bah. By persoDS re- 
siding on the bank*, tbey are taken only by set ni^t lines, few 
rising at the artificial dy ; but they may always be taken by strong 
tndlii^ tackle, baited with a small trouL They ore extremely 
voraciouB, and having seized the bait, they will allow tbeouelves 

* Mr Selbj and ni^wlf con>ldeTed the flrat spedmenB which we t«A ia 
IjoA Aw« In ArgfldUr^ M a ^edM undeicilbed nd naw to Biltsla, 
•Dd.gKro it the osne of S. kmx, tnai it* extreme voraci^ and tspidgw 
fasliits. , -~ I 
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to be dragged by the teeth for forty or fifty yards, and -when ac- 
cidenially freed, will immediately again seize it. 

^Imo ferox appears to be entirely confined to the loeha, eel- 
dom ascending or descending the rivers running into or out of 
them, and never migrating to the sea. In the Bpawniog, they 
ascend for a short way up the rivers or «tretims entering the 
lochs, but never for the same purpose descend those running out 
of them, though in Loch Awe, a favourite resort at this period, 
is a shallow bank of gravel at the narrow gorge whwe the loch 
commences its exit to the river, and here during the spawning, 
which commences about the end of September, they rise eagerly 
at the common large gaudy salmon fiies. 

The largest specimens that I am aware of being taken were 
S8 lb. ; a greater weight is given to it, but I cannot with cer- 
tainty refer to any beyond this : from 10 lb. to SO lb. is the 
most common weght. It is a remarkably powerful trout, but 
does not possess the agility of a salmon of the same wdght. 

The characters which principally distinguish this trout are 
found in . the larger size, — the square tail in all its stages of 
growth, — the form of the gill-covers and teeth, — the relative 
position of the lins, — the form of the scales, particularly those 
composing the lateral line, and in the generally delicate skin 
which is spread over the outside of the body, being extremely 
strong and tough, and from under which the perfectly irHnRpa- 
rent scales can be extracted. The fins may be stated nearly thu% 
though a greater variation may occur:— dorsal, -^^ to j*^ ; pec- 
toral, 14; ventral, j'g ; anal, y'^ ; gill-covers, IS. The greatest 
variation occurs in the dorsal fin. In Loch Awe, most of the 
specimens had the full compliment of 13 rays. 

In Loch Loyal we met with what was cortsidered a ungular 
variety of ■this fish. Twospedmensof Sib. each were taken. The 
genera) ground' colour was deep purplish- brown, shading into 
blackish-grey, the whole upper parts of the body spotted with 
dark sapio>coloured spots, which were continued of a smaller 
size also over the whole of the tinder parts. In ordinary spe-' 
cies, the underpartsaregenerally of a uniform grey i^-yellow. 

7. Saimo sfdmtUus or Parr.— This little fish was met -with 
sparingly in a few of the rivers which bad an unuHcrnipted in- 
tfrrcourse with the sea, but it evidently decreased to the nwth. 

The difference of opinion among all our ichthyologists, or ft^|c 
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ihet ibe difficulty which they appear to have in forming one, 
whether thu fish is distinct, or only the young of some others, 
has rendered the solution of it interesling. The greatest uncer- 
tainty, however, latterly resolved itself into, whether the parr 
was distinct, or a variety, or young of tbe eommon trout, S.^ 
■rioy — with the migratory salmon it has no ctHwection whatever. 
Whdt follows is the result of exsminatioti Kid comparison madie 
last month from Tweed spechnem. 

- Among the British salmoidde, thoe is no fish where the-ha- 
iMts are so regular, of tbe cdours and markings sit constant. It 
frequents the dearest streams, delighting in the ^allower 'fords 
or heads of the streaiAs having'a fine gravelly bottom, and bang- 
ing there in shoals, in constant activity, apparently day and 
sight. It takes any bait at any time with the greatest freedom, 
and hundreds may be tak^n when no trout, either large or 
small, will rise, though abundant among them. That part' of 
its history only- which is yet unknown is the breeding. Males 
are found so far advanced, as to have the milt Sow, upon bring 
handled ; but at that time, and indeed all those females which I 
have examined, bad the roe in a very late state of forwaidnes^ 
and they have not been discovered spawning upon any of the 
shallow fltpeantb or LesBer rivulets like the tmut. 

In the markings they are so distinct aM to be at once sepa- 
rated from the iroul by any observer. The row of blue marks 
which is also found in the young trout, and in the young of se^ 
veral salmonida;, in the parr are narrower and more lengthened. 
The general spotting seldom extends below the lateral line, and 
two dark spots on the gill-cover are a very constant mark. On a 
still closer comparison between the young troiit and parr of si- * 
milar size, the following distinctions present themselves : The 
parr is altf^her more delicately formed, the nose is blunter, 
the tail more finked ; bnt the chief external distinction is in 
the immense comparative power of the pectoral fin : — it is lar- 
ger, much more muscular, and nearly one-third broader ; and 
we will at oace see the necessity of this greater powa'^ when 
we consider, that they serve to assist in almost constantly sus- 
pending this little fish in the most rapid streams. Scales of the 
parr taken from the lateral line below the doreal fin, were alto- 
gether larger, the length- greater by nearly one-third, the fur- 
rowing more delicate, and th&'form of 'the canal not so app»|«^' 
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not or BO Ktraegly marked tiDWBrd§ the bout Atd of the suala 
The osteolt^ of tlie head was etill more coaviDcing. The ge- 
neral graater delicacy .of the bones in the parr yrtn Etill k^ 
up very distinctly. "Dieopercnie* formiog the outer edge of the 
gill-oovers is much more rounded tbao in the trout, approachiag 
in this respect to the salmon ; in the trout the lower aogle is de- 
cidedly angular. The inter-43fMrctiie in the parr is knger and 
narrower. The mamUary booe is broader at the potterior coi^ 
oer, hut much Hurler in the parr ; the vomer u much weaker ; 
the bones or raya of the gill-coTerg are longer and much nw^ 
nwerthanthoseoftbetrout. The teething of the parr is weakw; 
the bone of the toi^^ie longer, weaker, aad, not so broad ;- the 
under jaw much weaker, and the distance between its rami in 
the parr about one-third less. These are the moeA conspicuous 
difitinctimiB, but every bone varies ; and not in one only, but ia 
the many spedmens which I haye lately examined, the diaino- 
tions were the same, and at onc£ to be perceived. In this stat^ 
iher^Qte, I have no beataticMi in otmsidmng the parr not only 
distinct, but <Hie a£ the best and most constantly marked spe(nes 
we have, and that it ought to raaain in our systems as S<dmQ 
tt^mvlua of Bay, 

The easiest dietioguishiDg marks to a pwson who has not 
leisure to dissect them, are tbe great wma <tf the pecbval 6ns, the 
slUHtness of tbe maiillary bone, and OMisequent diminutive 
gape, compared with the same used trout, atad the breadth be- 
tween the rami of tbe lower jaw. 

8. Scdmo alj^nus tx C/tar. — This was the only other species be- 
longing to thu family which was met with during the eicursiooi 
but from the want of pr(^>er nets, many specimens could not be 
{Vocured. Those taken were the Salmo alpinlis. It appears to 
be in many of the northern lochs, but is only taketi when coming 
Id the mouths of the nvolets in spawoiog seosoit. They reach a 
considerable size. These char appeared to be mcvs exclusively a 
night-feeding fish than any of those denominated trout. They 
also feed near tbe bottom. In their stomach we found the ro- 
inains of aquatic insects, with a moss <tf digested matter, which* 
if examined by the micrfMeop^ may have been found to contaim 
nwre minute food. 

* The names of tlie bonea are taken from the oAcolcigiedplatca of Cnvin^ 
which BhwU be k^ ai the kc;r to iodi deacdptiou. (^n ~^nl ^ 
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Or all the andc|i^ monumeots which afford a repreaenUrtioa 
of B great number of animals and vegetablea, there is Done that 
is more curious than the Mo8»c of Paleatiina. Whatever oii- 
gin is ascribed to it, and whatever may have been its object^ 
certfun it is that the artist to whom we owe it, has represented 
the vaiiouB animals and vegetables with a [»ecisi<Ki and aocu* 
racy which cannot fail to command our utmost confidenccu Be- 
fore endeavouring to prove this, let us attempt to give some 
idea of the object of the artist in the constructiiMi of tlus beauti- 
ful and singular monument. 

We find that this mosaic formed the pavement of the T«iiiple 
<^ Fortune, in tb^ ancient Pneneste, a town of Latium, upon 
the ruins of which was built the town of Palestrina, distant 
about twenty-cme miles from Rome. This mosaic, about 30 
feet in length by about 15 in breadth, was placed in the sane- 
tuary of the Temple of Fortune. As through the agency of 
the damp to which it was exposed, it was unceasingly wastii^ 
away, the Commandeur dal Fozzo caused it to be represented 
in eighteen drawings, which imitated the origin^ colours; and 
Saur&g Bishop of Vaisar, gave a short de3cripti6n of it in his 
History of Fneneste, printed at Rome in 1655 *. 

Somewhat later the Cardinal Baberini, wishing to withdraw 
this mosaic from the accidents to which it was exposed, had it 
removed into the palace of the Princes of Palestrina ■{-. It. waa 

* Fnennt. Antiquit. Rl«t, torn, i cap- xviii* 

t See the explanation oFthe Plate ofiysl- r"".-,,^ ,-.!,> 

I I I |.r"l t-ij KjK'0\\K. 
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then engraved, in 1671, in the Latium of P. Kircher * ; and, 
in 16dO, M. Ciampini published another engraving of it, which 
difiered considerabty from the former. It was on account <^ 
this discrepaDcy that the Cardinal Francis Barberini, grand- 
nephew of the former, caused the mos^c to be again copied in 
1781 in new plates of a much larger size ; though some errors^ 
appear to have crept even into these. It was to rectify these 
that Montfaucon, and, later still, the Abb^ Barthelebiy, have 
both published delineations, in wiiich this mosaic is represented 
in.fiuch dimensions, and with so much accuracy, that we can 
fonn determinate- ideas xeepecting the different animals and ve- 
getables which are represented, points to which we shall solidt 
the particular attention of our readers -(-. 

The different authors who have studied the purpose and ob- 
ject of this antique, seem to have inferred it from a. passage which 
Occurs in Pliny. According to this author, the mosaics deno- 
minated Litkostrata, were in use at Home under Sylla ; and there 
is yet, he adds, to be seen at Prseneste the one which he caused 
to be formed in theTempleof Fortune J. Ithas been concluded 
from this passage, that we must discover, either in the vicissi- 
tudes of fortune, or in the life of Sylla, marked references to 
the mosaic of Palestrina. Kircher has adopted with ardour the 
first of these opinions §. 

But others have discovered in it Alexander arriving in Egypt 
at the time whpn the oracle of Jupiter Hammon had legaliKed 
his conquests; believing that, under this emblem, Sylla d» 
^red to recall those orades which warranted his own eleva- 
tion^. Others, among whom is Father Valpi, have seen in 
the figures no traits but those which characterize the Romans, 
and have chosen to believe that Sylla caused himself to be re- 

* Latium Vetus Roman. 1671, p. 100. Aba Mooim., tom. L p. 82. 

■f Mont&uctHt, Ii' Antiquity expliqu^, torn. li. du Supplem. 1764. — Expli- 
cation de 1b Moaiuque de Falestrine. Faiis, 1760 — Mem. de I'Acad^mie 
des Inscriptions, tom. ixx. p. 606. 

+ Flinj, L 31. cap. 26. Ed. HarL 

g Veter. Latium, torn. U. p. 160 and 162. 

f This opinion has been maintained bj Cardinal FoUgnac, as ma; iteNcn 
in hli Oiiaert in Cabi. de6n«al. Edit, a Cenl. Baberln. 
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presented '1 Others again, and Montfhucon is one, not bein^ 
ab]e to recognise either the journey of Alexander or the vicissi- 
tudes of fortune, have supposed that Sylia was satisfied with 
there presenting the shores of Egypt and Ethiopia, and espe- 
cially the course of the Nile f . 

On the other band, many of the learned have advanced very 
different opinions. Thus, in the eyes of the Abb^ Dubo^ the 
mosaic of Patestrina is nothing more than a kind of geographic 
chart of Egypt, or of the country watered by the Nile J. 
Whilst, according to the Abb^ Barth^lemy, it was destined 
solely to commemorate the voyage which the Emperor Adrian 
made into Egypt. Winckelman discovered in it the meeting of 
Helen and MeneUus, a meeting which took place in Egypt 
afier the tragedy of Euripidus ; Chaupy, that it was intended 
to represent the exportation of grain from Egypt to Borae § ; 
whilst, according to Nibhy, its object was to represent the festi- 
vities which they were in the habit of celebrating in Egypt 
during the inundations of the Nile ||. 

Amidst all these contradictory opinions, there is evidently 
agreement as to one fact, viz. that the scene represented upon 
the mosaic of Palescrina was enacted in Egypt and in Ethiopia. 
If there were any doubt on this point, that doubt would he ef- 
fectually dissipated by a study of the animals and vegetables 
that are found represented upon it. This examination, there- 
fore, will be found useful, not only as connected with the in- 
quiry which now engages us, but also as it is an antique, which 
antiquarians with reason have regarded as one of the most cu- 
rious which have been preserved, and one which Poussin has in 
part copied in many of his pictures. 

Another particular which seems to be unanimously established 
is, that the under part of the pavement of this mosaic, that 
which lies to the north, has reference especially to Egypt. This 
is easily determined, not only because we see the Nile repre- 

■ r«ter LaHwH, tDm. ix. p. SI. 

-f- L'Atitigmli arpRqufe. Supt&m. torn. iv. p. U& 

t Reflexions Oitique sur la Po^rie, torn. L p. 34?. 

§ MaiaoD de Compagne de Horace, torn. iL p. 301. 

[ II, Teinplo delk Fcrtuna, ProenesWww Homm 183S, p. 12. 
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seated, but still more on occouat of the sevml productions 
which we fiod there, euch as the crocodile, the hippopotamui, 
the lotua, aod ihe peculiar kinds of reefls. The upper part of 
the pa,veiD^t, that which lies towards the south, is intended to re- 
present the wild and mountainous districts of Ethiopia, infested 
with sivaige animals which are more or less dangerous. Amongst 
these there are many which, according to Montfsucon, are ua- 
known, aa w^ by the names which are attached to them, as by 
their shapes ; they are unknown both to historians and natura~ 
lists. There is so much truth in this proposition, that we have 
been astonished to find it made by this great antiquarian, who, 
but slightly occupied with the natural sciences, could not be ex- 
pected, as we supposed, to announce a proportion so profound 
and Bo true. However, as the r«nark has been mad^ it 
proves to us that animals, whose names are found in different 
writings, must have really existed. If, since that time, there- 
fbre, they have disaj^ieared from off the surface of the earth, 
their races, like those of many other species, must have dimi- 
nished and become extinct. Respecting Ihe Greek names at- 
tached to the animals, there are some that h<^d their particu- 
lar utuation only because they have been displaced in the re~ 
moval which the mosidc has undergone*. Thus the animals 
which are designated Iwxrrw, which may now be seen on the side 
of the upper part of the mosaic, formerly constituting a part of 
the same group with the animal H»nitur»vfu, which is now to be 
found on the oppo^le ade. This derangement im[Jies others ; 
and we can easily understand how sometimes the names traced 
upon the half destroyed margins of a fragment, might be so al- 
tered as to correspond to other uiimals when the different parts 
of the mosaic were removed or reunited. It thus happens, that 
iDaoy of these names are more likely to mislead than to instruct 
us. It is with the greatest caution, therefore, that we shall at* 
tempt the interpretation of those Greek names that are placed in 
juxtaposition to some of the animals. That we may furnish the 
clearest apprehension, we shall describe them according to the 
order established in natural history. 



' See upon this sul^ect the work of Josephus Funtlui a SecreUf de 
MuMsk, pubUihed at Bome in 1703. 
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TBRRBSTMAL MAHHALIA. 

1. gOADRIFMUIA. 

We find many of ihe quadrumanu represented in the inoBUC 
of Palestrina. We can recognise at least 6ve npedes, which are 
all placed towards the upper part of it, that is to say the south 
side, vhich refers to Ethiopia. These different species of apes 
seem to belong, "Ist, the Chimpans^; Sd, the Callithrix ; M, 
the Magot ; 4<A, the Pa[Ho ; and, Sth, the Mandrill vaiieties. 

The first of these kinds is found seated upon a rock, at the 
side and to the left of the camelopard, above which we read 
these words, XM/uktrM^^tn .... This kind is known by the 
form of the head, and the great size of the facial angle, and 
also by the paucity of black hairs which covers its body, espe- 
cially in front. These are the characters which distioguish the 
Chimpans^ {iS'imia troglodytes, Lin.) It is still found in Guinea 
and in Cougo. 

According to our view, the second variety is the Callithrix 
{Simla aabcea, Lin.), an inhabitant of the old world, and prin- 
cipally found at Senegal. Near to this animal we find placed 
the word H<r*Kirr*ii^ a name which does not at all agree with it, 
and which probably has reference to quite a different kind of 
animal. In fact, the onocentaurs were monsters represented 
with the form of men from the waste upwards, and all beside 
apes. This at least is what we must conclude from thedescrip- 
tion .Xlian has g'lven in his work on animals *, where he ex- 
pressly says, that the Onocentaurus retains man's nature in all 
the anterior parts of the body, whilst the posterior parts ap- 
proach to that of the ape. 

But £lian also adds, that there are certain onocentaurs which 
indifferently employ their hands in running and as instruments of 
prehensioD. This part of the description of ^lian agrees per* 
fectly with these apes, and especially with the callithrix, which, 
according to Prosper Alpinua, still lives in Egypt and Ethio- 
pia f. However this may be, this second variety must appa- 
rently be referred to the callithrix of naturalists; 

* De Natun AnimalluiO) lib. xvli. cap. 9. 

t R«iun^^pLlil>.iy. cap.ll. ^^ , 
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The third kind, placed on the extremity of b rock to the light, 
and quite close to the preceding variety, very much resemblee 
the Magot (Stmia aylvama, Lin.), which is still to he found in 
Barbary. Its head ta nairower than that of the preceding race, 
and the hair which covers its body is also more abundant. 

The fourth variety, which is likewise placed at the end of a 
rock, and below the tnagot, at the same side of the mosaic, con- 
nects itself with the Fapio {Simia sphynx, Lin.) This baboon 
is characterized by a prolonged snout, which is, as it were, snipt 
off at the point, where the nostrils are placed ; and which gives 
it some resemblance to the muzzle of a dog. The name which 
deugnates this variety in the mostuc, has now altogether disap- 
peared ; but M. Saur^s assures us, that he had' seen it on the 
drawings of the Commandeur Dal Fozzo. These drawings re- 
present, in the same fragment, the tiger, the land crocodile; and 
an animal named Zwrv^w. It is extremely probable that this 
name was not accurately decy{^ered, and that it should have 
been read Zamfx, a name which remarkably corresponds to such 
an ape as that now under our observation. It is known that 
naturalists have reserved the name Simia aatt/rua to the orang- 
outang, probably on account of its formation. 

The last variety of ape which is represented in this mosaic is 
the Tartarin {Simia hamadrius, Lin.), which inhabits Arabia. 
This ape is at the left of the antique, and above the lion. Near 
to him is written the word K.v*th which comes near to the Kifif, 
or f^rtf, or finally Kuirtf, by which appellations the .ancients de- 
signated a kind of ape with a head not unlike that of the lion. 
It is perhaps on account of this circumstance that this ape has 
been considered by Montfaucon as a peculiar species of lion. 
At the same time this respected antiquarian is astonished, and, 
according to his view, with reason, that the able artist to whom 
wc owe this mosaic, has placed such a dreadful carnivorous ani- 
mal upon the branch of a tree. But his astonishment would 
without doubt have ceased, if he had recognised that this ani- 
mal was nothing more than an ape with a great mane, and a 
tail as long as a lion's, to which, therefore, it had some kind of 
resemblance. 
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A> Flantigrada. 
The first aDimal we refer to the order Fers, is evideotly a 
bear, with a short body, thick Innbs, and a short tail. This 
bear, placed in the upper part of the mosaic, above and to the 
left of the aaimal named T«^*v(, is there designated by the name 
of K^aiumK, or K^mtvTMf. According to Diodorus Siculus (Itb. iii. 
p. 168), and Pliny (lib. viii. cap. 21), those animals named 
crocolUtr, which, according to them, combined the nature of 
the wolf and that of the dog, were found in Ethiopia. It is 
certain that the bear was very common at Uotne ; for Caligula 
caused four hundred of them to be destroyed in the Circus, 
with nearly an equal number of panthers. It was for long a 
matter of astonishment how Ptol«ny, in the celebrated enter- 
tainments which he gave in honour of his father Ptolemy Soter, 
caused a conaderable number of white hears to be killed, be- 
cause it was not known that this variety occurs any where else 
than in the frozen seas. But since Ruppel has found this spe- 
cies near Mount Libanus, we can understand how Ptolemy 
could easily have lH^»ight them from that region. It is at the 
same time true, thatDionis and Pliny himself, have given a dif- 
ferent origin to the animal which we refer to the genus bear 
(Uraua, Lin.), without at the same time being able to deter- 
mine the variety with any kind of accuracy *. 

B. DigiHgrada. 

The first of the Digitigrada of which we shall speak, accord- 
ing to most writers, represents the otter (Mustela lutra, Lin.). 
The general form of this ttirestrial quadruped, which besides 
holds a iish in its mouth, further demonstrates the correctness 
of the opinion. There are two of them, placed in the upper 
division, near two fre^- water tortoises. Near these otters we 
read the word Zrv/tpf, or Zni^, a name which was common to 
the otter, and to a kind of aeipent. 

Herodotus has also spoken in many parts of his works of 
these aquatic mammalia. He says (lib. ii. cap. 71i) that these 



■ IHon. Casa., Hb. IxxvL p. 360i and FUnj, Ub. vill. cq>. SO. 
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animals, named Enh^/^ig, were looked upon as sacred by the 
Egyptians; and he adds (lib. iv. p. 9) that they were taken in 
the marshes, along with the bearer and frther aquatic animals. 
Afler this authority and that of Montfaucon and the Abb^ Bar- 
thelemy, there can be no doubt the artist who represented these 
animals wished to depict the otter. 

The second of the Digitigrada to which we shall direct our 
attention is of much more difficult classification. This terres- 
tiial quadruped obviously belongs to a Digitigrada, characterized 
by long ears, and a tail not less con^ciiously long, characters 
which perfectly correspond to llie dog kind, so that it is very 
posable it might be refored to an animal of this class. But 
we should not be surprised if the artist wished to represent 
the black wolf fCanu fyeaon, Litui.) a yariety which still 
inhabits Europe. Near this ammal we read the words, K{«i*}iA*( 
Xf^rtof, which is to be translated " Land crocodile.'" Since 
this writing does not appear to have been displaced, it con- 
nects very well with the animal it indJcates. According to He- 
rodotus, land crocodiles exist in Africa ; and are met with ia 
the rivers. These animals were all more than diree cubits long» 
nearly five feet, and their ears were very large. Besides the 
true water crocodile, which is figured ufioQ the antique, and. 
which has no kind of resemblance to the terrestrial animal which 
BOW occupies our attention, is constantly designated by Aristo- 
tle under the name of XfmtiiXai mntfutt.* From this we per' 
ceive that the ancients have delineated very different animals 
under the common name of K(«m}ia*(, adding thereto epithets 
proper to distinguish them from each other. It is thus that the 
panther or the leopard has received the denomination of Kfw^ 
)ix*f irMfinfuf, a name which serves to distinguish it from the red 
wolf, and from the true crocodile (Lacerta croeodiiiia, Linn.). 

The terrestrial quadruped whieh is placed at the u[q)ermDSt 
part of the mosaic, and which is pursued by Ethiopian fauets- 
men, is the civet-cat- (Hcerra civettay. This animal, aecordiDg 
to the anoents, a native of Egypt, stiQ inhsliita the battest parts 
of Africa. 

The mai^aste of Egypt (Pharaoh's rat), so fanom undo 

* HUt Anlm. Ub. U. cap. 10. Also, De Tut. Anim. Ub. Iv.txp. 2. 
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the name of ichneuoioD, is repreBeDt«d in Uie mosaic of Fales- 
trina. It is foiind placed under two ouneteparda. It ii fl. 
gured npnde down, probabljr on aocount of the i^splaqement of 
the fragtBent «□ whidi it wai dengned. T^ variety ought, 
OS it appears to ut, to be refemd to the Plverra ichneumon of 
Iiinilieu& 

We shall next tnenlian the hjena^ which, with a lion, may 
be seen at the superior extremity, and towards the left of the 
moaaie. New these two animals is written the word OiMmf, or 
4«*mc and not Q«m , ai it is piinted in the engraving of 1721. 
*' One might believe,'' says the Abb^ Banhelemy, that these 
tmimals represent a kind of wdf-lynz ;^ but this conjecture is 
contradicted by the form of the name and by the Hgure of the 
animals, which rather represent, the one to the left a hyenat 
and the one to the right a liob. Besides, we must not forget, 
at we have before remarked, that tbe animals beneath whit^ we 
«ow read tbe word e«>mc, at a previous period formed. the 
samU group with the animal called Htt*MmHi{«, which is now 
found at the oppoute adn From- tins it happens, that the 
word Qtmnu having been disfdaced, it can teach us nothing coq- 
c^iting the true names of the animals, which a«cording to thar 
form have the greatest resambance to the hyena and the lion, to 
vbioh we have rrierrcd them. 

Uodemeatb, and to the rigbt of the two camelopards, is to 
be seen a lionness and. her cub, under which is written the word 
ttimim. There can be no doubt as to the anioud to which tbia 
Rf^eUatifMi refeis, and all comnentators are agreed upon the 
point 

On.theiri^ of the mosucj and nen* to the sheep, are to be 
seen two great carnivorous animals, near to which is written 
the word Tiygx, a name which would express the tiger. The 
Abb^ Bartbelemy has found no difSculty about it, and has re- 
garded these animals as truly tigers. We do not, however,' see 
^w we can adopt this opinion, for these mammalia do not pre- 
iWt^upMt their Am. rq^lar, Uack bands, but spou of tbe same 
(bade, dnpoaed^ in tbe most irr^ular maoaer. No more can 
tiKfe-aninMb' be regarded as the panther or tbe let^rd, which 
bavfl' bo 1 bands, more' tfaan the 'tj^^ but only spots. 
: liicrvismodiea carpivcMsuk BoiiQsl,of tbe tribe Feiu, whidi 
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represents an animal, underneath whidi we read the word 
AyiAtfff, or AyiAofT, acco^ing to the Abb4 Barthelemy ; and 
AyiAc{*v, according to Montfaucon. This word, «o read by 
these two cannDentators, is not to be found in Saur^a descri]> 
tion of the mOBaic Barthelemy remarks, that as the word is 
situated upoo the edge of a fragment, it has probably suffered 
from the removal to which it has been subjected. This able 
antiquarian, being ignorant of its meaning, refers it to the ani- 
mal near which it is written, which is an ape. But the form of 
its feet, not less than its other character, oppose this idea. It 
is also to be observed, as Montfaucon remarked, that this ani> 
mal must have been very formidable, since the mosaic represents 
that several Ethiopians are occupied in attacking it, armed with 
spears and bucklers, whilst others are placed in ambush, to 
shoot it with their arrows should it pass near them. These ob- 
servations, joined to the characteristics of this species, induce us 
to consider it as having belonged to a formidable carnivorous 
animal, as, for example, the guipard, or hunting tiger of India 
{FeliajviHda, Linn.), or perhaps to the black panther (FtUs 
tnelat, Peron.), or some other great feline species. 

Finally, the panther, which is placed above the Ethiopians 
who are wishing to stnke the guipard with their arrows, and 
above which is written the words K^tmitxtf mg^xi«, is also so 
well depicted, as to be readily recognised. We have seen that, 
with the help of various epithets conjcnned to the word £(«»}>/*«, 
the ancients have designated animals very different from the 
true crocodile, which they invariably named K^mii?^ awn^u**. 
As, besides, this animal differs from that beneath which we read 
(he word TiyfH, it is probable that this rather represents the leo- 
pard than the panther. 

III. Pachyderha. 

The animals <^ this family which are represented upon the 
mosaic of Palestrina, belong to a very conuderable number of 
species, and these very important, such as the hippopotamus 
utd the rhinoceros. There can be oo doubt as to the first of 
these animals, which is represented with really more accuracy 
than upon the greala* part <^ the other mmmments of antiquity. 
These animals are here deagned entire, with tbeezceptioa of a 
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single iDdividual, of which we do not see much more than the 
head raised above the waters of the Nile. The characters of the 
hippc^tamus are so well indicated upon the mosaic, that it can- 
not be confounded with any other animal. 

As to tile rhiooceroB, it is not so well drawn ; end as it has 
only one born, it must he regarded as one of the Indian species. 
The word Vinuftf, written und^neath, still more indicates, if 
there bad been room for doubt, the animal to which it must be 
r^erred. 

Two other pachyderma, placed to the right of the rhinoceros, 
have the Greek wcH-d S^xx, or EfuS^t, written over them. This 
word is found at the mai^n of Mie of tlie pieces of the mosaic, 
and perhaps, in the act of moving, some of the letters had been 
lost. It is still, however, possible that this figure represented 
an animal which, according to Pliny and Solinus, was found in 
Ethiopia, where it was known under the name of " Eale" (lib. 
vii. cap. 81. — Solin, cap. 56.). This species, as to nze, comes 
near to the hippopotamus ; it was fawn-coloured ; its tail resem- 
bled that of the elephant, and its jaw that of the wild hoar. Its 
head was furnished with horns, which sometimes pointed down- 
wards. The majority of these characters correspond with the 
pachyderma, and particularly with thewild boar, some of which 
have tusks so long as to resemble boms. The Latiti word Eole, 
and the Greek word £9«am, differ only in the terminatinn, and 
the addition of one letter, which was perhaps forgottm in the 
text of Pliny, or, more probably, added in the mosaic of Pales- 
trina. However this may be, the animal to which the term 
s.9Mhts refers is evidently an ammal of the order Pachyderma, 
and of the genus wild-boar. All that remains, therefore, is to 
delermine the species. A large tubercle, supported upon a bony 
protuberance, exists only in the Madagascar bog, the Stu lar- 
vatu* of Cuvier; and this variety now exhibiting it, there is 
much probability that it is to this qKcies that we ought to refer 
the animal under review. 

The second species of the genus, near to which we read, ac- 
cord to Montfaucou, the word Xttfrtmfttv, or, according to Bat^ 
theleiny, XM(«riM<f, is of much more difficult determination. 
According to Uie first of these antiquaries, the expression by 
which the artist who constructed the mosiuc would have deng< 
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nated this boar, was the riTer-bowr ; whilst, acoofding to tbe 
other, it Mm[dy sigdiGn the pig^racokey, " oviiig, < perhaps,* 
he obserres, " to the figure . {artakuig irf the oaCnre of botU 
these animals." But tins anhnal: has nothii^ of tbe monkey in 
it ; it is wboUy »f the boar kind, and conaequently tmno r«bi- 
tioD to the species of which Anetotle speaks, andof which th» 
liead tesembles that lEtf the chameleon (lib. ii c S). Barthelemy^ 
also, hae himself remarked that he has not been able to pereava 
this last resemblance as corresponding to the figure. This last 
speraes'is characteiixed by a pMnted and very Icmg Hinut, by a 
luMvyaiid thick body;, it ^is iow in lU limbs, with a tbwt tail, 
btit little coiled opon itadf, and especially, it has tu^ winch 
do xtot protrude from its mouth. These characters do not apu 
pear to agree with those of any of ourpresent races of the boar, 
and ^refors it possibly may belong to some iost raoe -of thia 
genus, or of some other anakigous to it. 

' The mosaic su{^liea ns with 4notiier Pauhydemia, .near to 
whi(^ ii Writtra the wnd vOm, a name which is unknown lo 
Bartbelemy as muth as the atiimalit is intended to repreamt^ 
According to MoDtfaocon, on ihe other hand,, the aninuda 
named " Xithit," were v«y common in Egypt; and, according 
•o him, it was- the same as the rhinoceroa, dencsniiiated by the 
Ethiopians Ara or Hand ; «o at least says Comas the 'Egyptian. 
If this animal ever existed, there can be no doubt it ia de- 
stroyed ; fbr now we are not acquainted with any Paahyderms 
with teeth that are pointed, long, and sharp. This speciea 
would even constitute a new uid distinct genus, if all. is true r»i 
specting the sevo^ particulars represented. It should be<add< 
cd, that the existence of this animal seems so mueh. the leaa 
doubtful, inasmuch as Eirche>, in desciilung tbe mosaic. of 
Pdestrina, observes that the animal named *dtv is a boar whids 
is famous in Egypt, because it is only. found ia the md^ih 
baurimod of die town of xAr. From this we may readily judge 
bow easily this species, so (nrcumsciibed in its abode, might be- 
come extinot.* 

■ Latiuiii, id est, Nots et parollela LstU, turn veteris, turn Kevi, d». 
wsiptio. AmsteldsBii, 1681, p. 100. 
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IV. SOLIDUS'OULA 

Two ipedes tX Solidunguk are figured upon the mosne. 
The first repretenta the commoo horse (Equui Cabailua, Linn.) j 
vhilst the oeoond, under which is written the word Av>f, seeisfl 
to be « race which ia lost or destroyed. The orthography of 
die name proves that the antique is to be dated in Uie first ages 
of the empire. Prenous to this epoch it would have been writ- 
ten Avy{< The animal to whlob this name is erroneously at- 
tached aj^iears to he a species of horse, between the dslu^tai 
■nd the qtiagga. It has nothing in oomnum with the lynx of 
the ancientfl, which was the woltlynx, es -it has been wdl re- 
marked by Perrault,* In fact, the slightest examination suf- 
fices to show that the animal named lynx in the mosaic has so 
lid feet, or but a sii^e hoof; with the body, head and tail peeu- 
liar to the horse. In conformity with these chuacters, this spe- 
cimen then, is oather the dabiggtoi nor the qua^ga, and still 
less the ass or the zebra. According to Uils, then, it would con- 
stitute a species which is now lost ; if this race has really exist* 
ed with the form and the proportions which are bratowed on it 
in the aBtique. On this pmnt we may again remark, that this 
is the more probable, since the figures of the mosaic are generally 
so weU delineated as to lead us to conclude that tJiey have been 
co]Hed from nature. 

V. RtnUMANIlA. 

Four species of the Ruminantia are found on the pavement 
of the Temple of Fortune; and they all belong to the Rumi- 
nantia with horns. The first is the camelopard, distinguished 
on the mosaic by the word k«^h«(bXi. According to Belon, 
Aldrovande, and Geaner, this animal received its name on ac- 
count of its form and its skin ; because that, with the head and 
horns of a stag, it had the neck of a camel, and a skin spotted 
like a leopard. Its tail was small, its feet very unequally forked^ 
and its fore feet amdx longer than its hind ones. Its bonis, 
which were at the upper part of its forehead, were not above 

' Metaaiza de TAcsd. dn Sdeoces depulf 1666 jusqu'a 1699, Km. i. prtm. 
psrt. p. 131. 
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six inches in length.* This description, in conformity with the 
tnosaic, agrees too accurately with the camelopard to allow us 
to doubt that the artist had not designed to represent these ani- 
mals, the most curious of Africa, and which had been brought 
on different occasionB to Home, in the triumphant procesaons, 
and for the games of the Circus. -f- 

The second species, near to which we read the word 
.TK(a«if, is more difficult to determine. Let us fint attend to 
what has been said by the two antiquarians who have given us 
an explanation of the pavement. Montfaucon observes that the 
last syllable of the word Tc^wf signifies " bos,^ an ox. But as 
the name is Ethiopic, there is no propriety in dwelling upcm the 
conjectures that this cmncidence mi||^t suggest. Barthelemy, 
by adding to the first letter a limb which had disappeared, con- 
verts i»fi*vf into N^9«iK. Under this denomination the £thio- 
jHans designate an animal which, with the neck of the horse, 
the feet and legs like an ox, has a head like that of the camel. 
.The reddish o^our of the nabum, intermingled with its white 
spots, had led them to bestow upon it also the name camelo- 
pard. And thus, under thia denomination, the ancient authors 
have confounded two distinct species, which the author of the 
mosaic has very well distinguished. 

It results then, from these observations, that the animal 
named Nabum in Ethiopia, really existed in that country, and 
at an epoch which, if it was not cotemporaneous, was at least 
little distant from that of the artist of the pavement. But if 
this species be now lost, its destruction must have taken place 
within the times of the records of history. For wh^e do we 
now find an antelope, or an ox, having a hunch on the anterior 
and superior part of its back, with short and straight horns like 
the camelopard, with a head like a camel, whilst the limbs re- 

■ Belon, Observat. cap. 49. p. S63.— Aldrovude, Hist. Quad. p. 927 

Oesner, Quad. torn, l p. U7 — Bapper, Bescription de la Haute Ethiople, 
p. i20. 

t We may here remark, that the camebpard whkh Is figured on the mo. 
Mk much more lesembles that of the Cape than that of Semiar, whkb at the 
pre«ent time is Uying at Paris. This latter, as la well known, has a more fine- 
ly itiMked con than the Caps one, and a fonn which more conespondi with 
the varietj figured on the antique. 
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■Kmble those (^ the ox f Such a Bpecies, which on the aatfaori- 
ty of the mosmc and tho commentaUHV is far from beiDg Dxm- 
strous, since it did live in Ethiopia, having been do where found 
in our days, we must thence conclude, Uiat, like many other 
races, it has disappeared from the surface of the earth ; or, at 
least, that the interior of Africa, so far as it is yet known, has 
none of them. 

The two other Ruminantia which are foimd in the Mosaic 
are well known. The first b the sheep ; and aa to the second, 
which b led by a peasant along the banks of the Nile, it is evi- 
dently a representation of the common ox {Bot taurus, Lin.) 
Close to the sheep is seen the words A{k, probably for ^luf — 
the wild-goat. Notwithstanding, the animal near which the 
word is written is certainly a abeep. Bartbelemy is with reason 
astonished that, in the engraving of 17^1, they have substituted 
the word Av^x, a boar, which in no degree resembles the figure 
in the mosaic Thb mistake is also fallen into by M<Hitfaucon, 
though be could not trace in this animal any of the peculiar 
characters of the Aper or wild boar. 

BIRDS. 

Numerous birds are represented on the moswc of Palestrina. 
They belong to three different families ; Isi, The Gallinse ; Sd, 
The Echsssiers (Cuvier) (Grralla:, Lin.) ; and, S^ The Pahni. 
pedes. The last are the most numerous, both as it regards 
bpecies and individuals ; and this arising from the mostuc repre- 
senting the course of the river Nile. 
I. Galling. 

A. The domestic peacock {Pavo crUtatus, Lin,). This bird 
has been represented on an immense number of antique monu- 
ments, often with its tail expanded, and in other positions. 

B. The common pigeon {Cdumha licia, Lin,). 

II. Gball£ or Waders. 

A. The white stork {Ardea ciconia, Lin.). 

This bird has been represented upou the top of one of the 
cradles, which is constructed of twisted rushes, which are to be 
found on the mosaic, probably with the intention of pmnttng 
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out its h^tt, which, MConJiiig to their notioiu, kq>t it at do 

great distance from their dwelling-places. 

B* The comnoD heron {Ardea dnena, Lin.). 
' C The sacred '■Am {/bit rdigiota, Curi^). ..i 

' This bird, as is well known, vaa much venoated in Egy^ 
where it voa embalmed -after its death. It is not astmiidiing 
therefore that a monument, on which we find the greater nnmber 
of the production!) of Egypt, should transtwt a memorial of it. 
D. The green ibis {ScolopaxJakineUbSf Lin,). 

III. Fa^ipxdbs. Wkbfooted Bisds. 
' -Anttre*. Many of Uie swan and duck tribes are represented 
on the mosaic, swimming for the most part in the Nile. It 
Hppears that a great number of species are collected ; but, Icsl 
we should be incorrect, we shall not attempt to refer each to 
its particular kind. 

BEPTILBB. 

The reptiles which are observed on the pavement of the tem- 
ple belong to three different orders, viz. to the Chelonia, tlie 
Sauria, and the Ophidia. Of these we find numerous indivi- 
duals. 

1. Chblonu. 

The fresh-water tortMses are represented as placed upcm « 
rock, near which two others are swimming. The form of ^eir 
feet manifests it was the intention of the artist to represent frerii- 
water lortrases, rather than land or marine tortmses. 

II. Savbia. 

The first of the Sauria refer to the genus Crocodile. These 
crocodiles, represented of a great size, are those of the Nile, the 
Lacerta crocodUut of Linnaeus. These animals have been so 
often represented upon the ancient medals, &c., that no doubt 
can exist as to the determining of them. 

The othergreat species of Sauria represents some great species 
of the mcmitor of Africa— the great lizard. It may be remark- 
ed, that we read close to this animal the word Sitvt ; the let- 
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ter ( is probably left out, which would make it Xmft, ngnify- 
ing a lisurd. 

III. Ofbidu. 
The largest of the Ophidia which is figured upon the monk 
lias been oonsidend hj all commentaton as the giaut serpent, 
8o named, they state, on account of its MMnnouB sixe. In tru A, 
HccordingtoD{odorus9icuIa8(Kb. ii.p. 149; also lib. iil. p. 169; 
and also lib. i. p. 99), It existed to a very great rizem Ethu^na, 
and also tn the islands which are formed by the Nile.- But the 
question occurs, To what precise species are we to refer this gi- 
gantic serpent ? It is unquestionably of the python or boa kind, 
genera in which we find the largest known spedee. As respect- 
^le naturalists have afflrised that the serpents to whieh the 
name boa has been given ^1 came from America, if this be trlie^ 
the spedes represented on the mosaic must necessarily be one of 
the great pythones of Aftica, similar to that which Augustus 
exhibited at Home in the games of the Circus, and which, they 
assure us, was sixty feet long, or like to that which was besieged 
by Regulus' army. 

Finally, the last of die Ophidia, which is found on the mosaic^ 
was known to the ancients under the name of OphiSni. It a^ 
pears that it may be referred to the variety Haje, or the Vipers 
kqje of GeofFroy de St Hilaire. It is known that this spedes ia 
still frequently met with in Egypt, and that jugglers have the 
art of taming it. , , . 

- There are still some other animals repreaeMed upon this an> 
tique of Fneneste ; but as they are tnvertebrol animals, and 
more particularly crabs, regarding the dasnfication of which 
there can be no great certainty, we think we need not say mote 
upon the sutgect. However, that we may 'still exhibit the cars 
which the artist has taken accurately to copy the different ob- 
jects he has introduced into the picture, we shall say a few 
Words on the plants that are found on it. 

We may, in the first place, remark, that these T^;et&Ue8 
have been already recognised by M. de Jusmeu, whose voy 
name carries authority with it. At the dde of the porch, where 
the Emperor Adrian is standing, we observe a oocoa>palm tree 
loaded with its fruit. Behind the porch there stands a juoiper 
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tree, between cedars ; whilst near the portico, where the priests 
are, there is another individual of the same class. Regarding 
the tree which is placed near the great round tower, nearly in 
the centre of the mosaic, it evidently belongs to the Cassia fa- 
mily ; and those which are seen in the same row, running to the 
right of the mosaic, are date-palm -trees. This tree, occurring 
in other parts of the picture, is ho easily distinguished that we 
need say no more concerning it. We rnt^y, however, observe, 
that this species is often represented in antiques ; also that it 
was very common in Upper Egypt, ranee Girg^ observed it in 
NulHa, at Thebes, and especially near Elephanttna. 

The tree above the lioness very much resembles a tamarind ; 
as is also true of the one which is near to the gigantic serpent. 
Upon the right of the mountain may be se«i the large Euphoc- 
bium, whilst near the top of it there is an Acada growing, the 
tree which stands in front of the animal called in the mosaic 
the Onocentaur. There is also to be seen a great thicket of 
reeds near the building intended to represent the Nile. Other 
plantsalso spring up at the side of the thicket, round which cro- 
codiles and hippopotamuses are swimming. These plants ap- 
pear to be the millet, which, according to Diodorus Siculus, the 
Ethiopians much cultivated in many of the islets of the Nile 
(lib. i. p. 34V Finally, under the thicket, and all round it, ap- 
pear, on the surface of the water, many flowers of the lotus, 
some of which are blue, and others red. Athenseus has long 
ago distinguished these varieties (Deipnos, lib. xv. p. 677), 
and tbe French expedition to Egypt has made us acqutunted 
with others which had escaped tlie attention of ancient authors. 

Besides this, we shall add, that other rare animals are likewise 
figured in the mosaics that are copied in the work of Jean Cim- 
pini, entided Vetera mtmtanenla, in guibus prcedpue muaiva 
opera, sacrarum prajimarumque cedium siructura, &c., and 
printed at Rome in 1790. The mosaic of Falestrina is there 
represented, but in a manner far from accurate. In plate xxx. 
may be seen a bustard {Otii tarda, Lio.), and also a fish of the 
trigU or mullet kind. In plate xsxiv. of the same work there 
is a mosaic, on which we observe the common and the large lob- 
ster, also a turtle-dove, a Guinea fowl, and tbe varie^ted helix 
shell of our gardens. 
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RBCAPITOI-ATIOM. 

In reviewing the facts which have now been dwelt upon, it 
seema clear that mvay species of the terrestrial maminalia have 
disappeared from the surface of the earth within the period of 
historical record. It is also true that one of those species now 
lost is found in bofi^s and estuaries, in which are also dis- 
covered species which, up to the present moment, have been 
considered fossil ; and hmce, these fossil species must have 
been extinct at the same epoch as the former. It is thus true 
of the hyena, the rhinoceros, the elephant, and the hippopota- 
mus, as it is of the Irish elk, which is often associated with 
them ; — these should no longer be considered as fossil, but only 
as inhumated *, EJnce these last named have ceased to exist pos- 
terior to man's creation, and the entrance of the seas into their 
present receptacles-f-. 

In this memoir we have only enumerated among the lost 
races of which the ancient monuments have preserved traces, 
five species of the terrestrial mammalia ; but we could easily 
have increased their number, had we not been most scrupulous 
in our determinations. Thus, for example, we see in plates 
Ixiv. and Ixiii, of the works of Micali, which we have already 
referred to, one of the camivora engaged with a leopard in de- 
vouring a stag and a bull, which carnivorous animal appears to 
differ from all races actually living. Nevertheless as this ani- 
mal has some resemblance to the streaked hyena, we have pre- 
ferred saying nothing about it, though it may probably be a real 
being, since these plates exhibit more tlian half a dozen of spe- 
cimens of it, all drawn with the same characters. 

We might have done the same with a great number of other 
animals which we find represented upon very many other an- 
tiques, which so much the more merit our confidence, that the 
animals whose traits they represent ai'e pourtrayed with fidelity, 

• It seenii right to expreM the differences which ezUt betireea such 
organized bodies as have become extinct col«iiipomieoiiB with, or posterior 
to, the creation of nutn, and consequently the collecting of the seas in theli re- 
spective receptacles, and the fbsElls vhicb have been destrojed apparently be- 
fers tbeae great eventa. 

■f Ve take tbia opportnnity of correcting a grave error, whkh ocours, 
however, in the original Memoir, at page 163 of voL xvL, where we should 
rea^ in line 2d, inhmiutled, in place of Anfmm varietin. 
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and sometimeB with their real colours. Such, for example, are 
the peacock, the partridge, the parrots, the ostrich, and the 
horse, which are to be found in the mosaic discovered among the 
ruins of Italica, ia Spain. The horse is represented an he is found 
in his wild state, that is to say, with a uniform bright bay coat. 

What we have just said of the works of Micah', might also be 
sud of many others, amongst which we shall only quote the 
Museum Etnucum of Gorius, the different works of Augus- 
tint and Montfaucon, of Caylus, of Hancarrille, of Vaillant, and 
of Mariette. The treatises respecting the various monuments 
which have been discovered in P^stum, Fompeia, and Hercula- 
neum, also deserve to be mentioned in reUtion to the same point 

Lastly, we may remark, that, according to the opinion of M. 
Schweighseuser, Greek Professor at Strasburgh, there is a lost 
species, engraved in a work of Millin (Galerie Mythologique), 
which we have not in our poasesdon, and which we have not 
been able to procure. According to this able antiquarian, this 
animal is not intended, as Millin has supposed, lo represent the 
Trojan horse, but rather a species of goat or antelope, quite dif- 
ferent from the known races. This suppo»tion is confirmed by 
the inscription which is found in close contact with this animal : 
in fact, whether we read it Aiyra, or Ttyvt, it ever brings us back 
to goat, or sort of antelope, for the Greek wtH-d A^ signifies 
goat, and in the German dialects they still employ the word Gegge 
to distinguish a variety of this genus. 

If this observation be correct, as its author's name would in- 
duce us to suppose, it would hence result, that the terrestrial 
mammalia which have disappeared from olF the surface of the 
earth since the times of history, and of which antiques have pre- 
served the recollection, would belong to the same families as 
those species which are buried in the quaternary deposits, linked 
to the same epoch, and which are extinct the same way as are 
the former. It is, in truth, only with the Pachyderma, the 
SoHdungula, and the Ruminantia, that the lost races brought 
_ under our notice in historical monuments connect theiDgelves, 
and it is known that these are also the families which abound 
most in all quaternary formations whatever. 

To recapitulate, the lost species of the terrestrial mammalia, 
the traces of which are preserved on the antiques, are reduced, 
according to our observations, to the number of five, and if theic 
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opinion of M. Schwrighauaer be adopted, they trill mouDt ap 
to six. 

Tbeae rix spedes may be distributed so as to preaeot, Iti, 
Tiro pachyderma, the natire country of one of which, viz. that 
known by the name of vitn, according to Kircher, is known ; id, 
A variety <^ the ScdidunguU, intennediate between the dzhiggtai 
and the qua^;a; and Sd, Two B[iniiiiantia,the one of which ia 
the great Irish elk, and the other the nabum of the Edriofnans, 
dedgnated in the mosaic of Paiestrina under the name of T^bvf ; 
4ith, The last would be the goat or antelope, figured in the 6s- 
lerie Mythologique of Millin. 

Nor are the terrestrial mammalia the only animab of which 
certain species have been lost «nce the times of historical re- 
cord ; for we know that M. Geofiroy St Hilaire discovered in 
the catacombs of Egypt two races of crocodile, wfatdi have not 
been found elsewhere, and which at present appear lost. It 
may be said, without doubt, that it ia of these races, as it is 
with the crocodile, the snout of which ia furnished with a kind 
of horn, which ^lian had described, and which be said he 
saw in the Ganges. For a long time it was regarded fabulous, 
and the more so because the specimens which were found in 
the Ganges did not present that horn which ^lian had given 
them. Within these few years, however, Mesueura Oiaxd 
and Duvaucelle have afresh discovered this homed crocodile of 
^lian, and which the individuala that had been previonaly seen 
had accidentally wanted. 

And if there are thus reptiles, of which species have been lost 
within the period of historical record, still more must there be 
birds and fishes which have become extinct nnce the same epoch. 
Regarding fishes, there are a great number of varieties described 
by naturalists, for example, by Opian, of which we know no- 
thing. In particular, we are ignorant of his anthiaSf which was 
used to catch the fieh called barbie, and which consequently was 
of very small dimenuooB. lliis fish is not therefore, as has 
been long supposed, the red-dory fish of the Mediterranean. 
As to birds, there is an equally great number of them depicted 
on antique monuments ; and as the greater part appear to iiave 
been designed after nature, we can already state, that, among 
these species, thn« are many which have been lost. This, then, 
is a branch of the subject to which wc may return at aoothojc 
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time, if the iove§tigatian is not undertaken by some naturalist 
more favourably situated than we aie. Id truth, all that we 
have said on the subject of lost races ought only to be condder- 
ed as a sketch of a work which will doubtless be finished by 
those wbo, having the use of grand museums, will thus have 
under their eyes the originals of those objects of which we have 
only seen more or less faithful copies. 

The facts to which we have just been alluding certunly en- 
able us to judge how many causes there are which unite in pro- 
during the loss and annihilation of a great number of the wild 
animals. We see that, besides natural causes ; politics, reli^on, 
and even honour, engaging the grandees of Rome to vip with 
<me another in the amusements of the Circus, also cooperated 
to the same effect. Though less active and less powerful than 
natural causes, these others have cert^nly exercised a very con- 
siderable influence upon the disappearance of certain aaimals ; 
and the more so because that sacrifices, and the games of the 
Circus, and triumphant feasts, led to the slaughter of vast mul- 
titudes. To these causes are to be added those which, at a 
later period, have resulted from the benefits brought about by 
rivilization, which by culture have cleared away forests, and 
moors, and fens, and which consequently have destroyed the 
tribes that dwelt there, where they, at the same time, found an 
asylum and shelter. Thus the destruction of numerous species 
of wiU animals may very well have been produced by very am- 
ple causes, altogether in the uatural course of events ; and to 
explun these great changes, it is not at all necessary to have 
recourse to inundations or to violent and terrible revolutions. 

Nor, finally, let it be forgotten, that the living races must 
have had a great tendency to decrease and disappear whenever 
their mortality was greater than their reproduction. This cir- 
cumstance must certainly have occurred whenever the indivi- 
duals of the sarap race, whether through the influence of man, 
or by any other cause, were so widely separated from each 
other, that they could not congregate together so as to breed. 
This cause, joined to those we have formerly enumerated, has 
very probably produced the loss of many different races, of 
which now-a-days we find traces only in the bowels of the earth, 
or m the writings of the ancients, or finally in those antiques 
which we owe to artists of a former day. 
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On the Hiitory t^FogtU Vegeta^ea. By M. Alph. De 
Candolle. 

I. HisTOBicAi. Intboduction. 

The vegetables vhidi are now fiouiii^iDg on the surface of 
the globe, have been preceded \}y others, the mere traces of 
which are now found in the bowels of the earth, and especially 
in coal-mines. This fact, so important to the geologist, is not 
less so to the botabut, inasmuch as it belongs to the history of 
the vegetable kingdom ; and the determination of these vegeta- 
ble fossils, on the accuracy of which all the consequences dedu- 
cible from these researches rests, is a subject clearly belon^ng 
to the province of the botaiust. 

Animal petrifactions have been noticed in all ages ; but it 
was only during the last century that v^etable fossils have 
received serious attention ; probably because none of the parts 
of plants being so solid as bones and shells, they have not been 
so well preserved in the interior of the earth. 

M. Anthony Jusneu* was one of the first who recognised 
the difference between the vegetable fos^ls of coal-mines, and 
those plants which now flourish in the same localities. He also 
observed the unexpected resemblance they bear to the plants of 
the equatorial regions. From that period, different memoirs 
have been published on this interesting subject ; and Scheuchzer, 
in a distinct work' (Herbarium Diluvianum) gave tolerably 
accurate figures of several vegetable fossils. But it could not 
be expected that this branch of science should make any real pro- 
gress so long as geology and botany themselves were but in their 
infancy. It was necessary that observation should previously 
have placed geology on a firm foundation ; and as it regards 
botany, that it should not be fettered by artificial systems, 
which often rendered a\\ comparison between allied species reall / 
difiicult; — that the majority, at least, of species now existing 
should be known, and that those of warm climates should espe- 
cially have been studied. 

At the beginning of the present century such progress had 
been made, that labour mi^t advantageously be bestowed upon 



* Uem. de I'Acad. des ScieDces, 1718. 
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the subject ; and eince that time, and more especially during 

the last ten years, a vast number of treatises have appeared. 

In 1804, M. de Schloth^m * published some engravings, 
which were much more accurate than any which previously ap- 
peared ; with more minute details and comparisons with the 
existing species, which were often i-ery happy. The naming of 
the plants which he described was, however, a great desideratum. 

In 1830, the publications cf M. le Comte Stembergf b^n 
to appear, and they constitute an epoch in this part of the science. 
From that period a great number of works and memoirs, which 
are principally to be found in the transactions of various 
socie^es, have every year supplied additional information. A 
great number of coal-mines have been examined with an espe- 
dal relation to fossils, especially in France, Germany, England, 
Sweden,J and America,§ a circumstance which enables us to 
institute interesting comparisons between contemporaneous v^e- 
tations which were widely separated. 

The documents supplied by many scientific men, had thus 
accumulated in different works, when M. Ad. Brongniart 
undertook the task of reviewing and comparing them in 
his Prodrome d'une hisioire des vegefaux fossUes.\\ In it he 
has collected, with the most scrupulous care, all the known facts ; 
and, with much clearness of compilation and elegant simplicity 
of style, has drawn the attention of scientific men to the im- 
portant consequences which result from the study of fossil vege- 
tables. He considers ihem first in a botanical, and then in a 
geological point of view. In the former part, he points out 
how we are to compare fossil vegetables with the plants that are 
now existing, and how they had best be named and clarified ; 
he then takes a survey of all the families, the genera, and species 
which were known at the time, and mentions their geognostical 

* Betebreibtmg MerkaiirdigtT ITrauleraidrvcke and P,fitnMemiartlniteTviigen. 
Gotba. 1804. 

+ Vertuch einer geognostiich-bctaniachen DaraURung der Flora der VortMlf. 
4 fW. in fol. Leipzig, 1820-S6. A work wbii^h has been tranalaMd intv 
French b; M. le Comte de Braj. 

t Nilson. Mtm.dt F Acad. dttSa.^ Stockholm, 1830 «nd 1824. 

§ Memoir of Mr Steinhauer in the TraDSOctions of the Americoo PhiL 
Soc. vol i 

II 8vo. Parii, ia3& 
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poddoo, which pcuDts out, at the same time, the epoch of th«r 
existence, and thar habitat od the andeat Mirface of the globe. 
In the letter part, be examiDeft-the fossils found in every forma- 
tion of stratified deposits, in a variety of places ; he gives the 
propmlions of the great cUsses of vegetables which are contained 
in each of these formations, and finishes by drawing curious 
conclusionB concerning the condition of the earth's surface at the 
epochs, indicated by the relative position of the formations. 

The ProdromuB of Mr Brongniart has become the ground- 
work of all the more recent investiggtions conoeniing fossil v^e- 
taUes. Since 1818 he has himself publi^ed additional descrip.* 
tions.* In England, Messrs Lindley and Hutton, who cmnbine 
all the requisite botanical and geological knowledge, have con- 
junctly undertaken a fossil flora of Great Britain, comprising 
figures of vegetables found in a fossil state in that country. -f- 
Though usually adopting the views of Mr Brongniart, they still 
sometimes difler from him, and this naturally gives rise to 
researches of an interesting nature. By means of these v^ 
recent works, there is no diflliculty in arriving at a very exact 
apprebenuon of the present state of this branch of silence. 

n. On THi: BEST HODS of ascebtainino, namino, and CLASai- 
FTiNG FoBBiL Vegetables. 

1. On aacertainittff Fossil Vegetables. — As the mure minute 
and delicate portions of vegetable organization have not been 
preserved among the stratified formaliooB of the earth, we are 
obliged, in the examination of fossil vegetables, to confine our- 
selves to the examination of those parts that were possessed of a 
firmer organization, as, for example, the trunks and stems, the 
leaves and certain fruitfi. The more delicate plants in the act 
of growing, flowers, and the majority of fruits and grains, are 
not found at all. The more herbaceous plaots also, and those 
most analogous to the confervse, mushrooms and lichens, &c., if 
they existed at all, have likewise disappeared, or are found in a 
more or less altered condition. 

The ligneous trunks are converted into stone, the result of 
the gradual substitution of earthy particles for those which 

' Hist, des Veget. Foadles, in 4ta. now appearing In numbers, 
t F'jasU Flora. Std. liondon. Has appeared in quarterly numbers doce 
1831. 

^^ : Google 



84 M. De CandoUe on Fonil Vegetdbkt. 

formed tbe wood and the bark. The shape is in do respect 
altered. Leaves, however, are Tecognised more a> mere iinpre»- 
sions, and may be separated, of a black at giej ex^oar, from tbe 
rest of the stone. 

That we may pn^tably compare these remains with species 
which are now fiouiishing on the earth's surface, we must select 
from these latter specimens of the same parts, and consequently 
of the trunks and leaves. The arrangement of the ligneous 
layers of dicotyledonous plants, and that of the fibres of mono- 
cotyledoaouB also, may be ea^y recognised in fosnls, if we make 
Jibe comparison with spedmens taken from trunks of these two 
classes. And this shews tbe utility of those collecUons of wood, 
where tbe bark and the wood are in their natural connecUcm, 
and where a fixed nomenclature may assist in tbe comparison. 
The texture of tbe wood also, made more evident by the micro- 
scope, and more disUnct sttlt by having tbe surface p(^hed, is 
also a great help in rect^ising the analogy between a fossil re* 
miun, and any of the classes of existing vegetables. 

By a little management of this sort, it but rardy happens that 
we cannot discover srane analogy, which enables us to associate 
the fossil with some presently existing &mily. Somedmes a 
great number of specimens ally themselves with forms which are 
now exceedingly rare." 

3. On the Nomenclature of Fos»il Pianit.^The nomenclature 
of fossil vegetables is as much as possible founded upon th^r 
alliance with living ones. Originally they sometimes recaved 
names, whose terminalion in Rtkit indicated that they were fos- 
sil ; and it is perhaps to be regretted, that this custom has not 
been continued, and so all risk of compounding fossil and living 
plants been avoided. At present, all that is done is to name 
the genera and species in the same manner that living plants are 
named, and they are ref^red, ather with certunty, or with 
more or less he«tatton, to the great classes and families now 
living. Thus LepidodeTtdron insigne is a species of a fossil 
genus of the famOy Lycopodiacete, and Equiselum cotamnaref 
is a fossil species of the hving genus Equisetum. In this last 

* M< De Candolla appean to be untcqiuuoted with the intereatiii); obsei- 
vatiou which h«re been nude on finail plsirta t Edlnbuig h i— S rf i V , 
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instance, it would be deolrable to add to the qiecific name the 
tpA\iiitJb»aU^ or aotne equWaleot ngn. 

When tbe resemblaace to an exisdng genus is made out* and 
yet, on account of the absence of tlie organs of fructificattOD, it 
is not ascenained if the fosat i^iednien belonga reall; to the 
same genus or to a neighbouring one, the termination iUi is 
added to the name of the living genus. Thus Zamito, is a 
fossil genus allied to Zamia, Lycopodites to Lycopodium, &c. 

». The Clarification ^FottU Vegetable!. — VegeUble fossils 
are classed, either according to tbe epoch of their existoice, or 
didr botanic characters. 

The former of these methods is, without doubt, the most im- 
portant. ' The vegetables, which are found io the same strata, 
must needs have lived under the same conditions, and must ex- 
hibit a certain resemblance, similar to that found in the existing 
races. It is expedient, therefore, to compare these among them- 
selves, previous to examining them with vegetables of a did^rent 
epoch. As it r^arda fossils, therefore, botanical dassificadons 
ought to be subordinated to geolo^cal arrangements. 
' As to the distinction of strata, the superpontion of which, at 
succ^sove eras, has gradually formed the crust of the gIoh% it 
is known that geologists are not as yet agreed as to the best 
method of clasufying them. Characters are often deduced from 
the nature of the fosuls ; but in the study of the distribution 
of the fossil bodies th^nselves, it is necessary, on the contrary, 
to avail ourselves of the mineralogical distinctions alone. 

M. Brongniart* has javposed the dasufication of strata into 
^fiirmaUont and terraing, 

A formation is composed of many strata, whicb present com- 
mon characters, appearing to indicate a common <xigin and an 
anak^ous mode of formation. This is seen in the coal measures, 
and in the beds of chalk, &c. All the formations which have 
followed the primitive series, in which no traces of organized 
beings have been found, may be arranged in four classes, viz. 
let, the tramOion formations ; Sdly, those of the inferior de- 
poNt ; Sdly, of the middle ,- and Itbly, those of the superior 
deports. 

' Anoi del Sc. Natur. Nov. 1S28, p. 6 ; and Prod, des Ve^ FoH. HUB. 
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Each foroCiation corresponds to an epoch, or a certain l^iae of 
years ; and each general series, or terraw, to a more extended 
period. 



III. An AsRiDeEu Hibtoky of tas Vxobtable Kihodou, at 

DIFFSBBNT £fOCHS, AND GSOLOOICAL PeBIODS. 

§ 1. — FirU Period cf Orgamzed Bdngi — TraniitioH FormOMm. 

First Epoch — Limestone below the Coal Formation, — This 
formation so rich in madrepores and aaimab of the Inferior 
classes, is very poor in fossil vegeublee. M. Brongniart, in 18%d, 
only knew of fourteen species which could be described. 

These belonged exduuvely to the Cryptogamia, and to a 
species, the botanical class of which is doubtful Four Aigie, 
marine plants, were remarked, of a genus denominated Fucoides; 
and of terrestrial plants, two Equisetacese, of a catamite genus, 
three Filices, and many Lycopodiacese, most of which were in 
bad condition. 

All these species are different from those which now exist. 
Some of them are also found in the following formaUon : — 

Second Epoch— The Coal FormatioH. — Coal, the relations 
of which are so well known, on account of its utihty, is en- 
tirely composed of the debris of mineralised vegetables. In 
the thickest beds the trunks of trees are sometimes still found 
in a vertical position. 

There is a great number of known species in this formation, 
so that, in 18S8, M. Brongniart enumerated no less than S58 ; 
but the small number of the families to which these species be- 
long, is very remarkable; as is also the extremely different 
proportion in the great classes, with those which now exist in 
the same regions. 

The class of ^iheogamese (viz. Filices, MarsUeacefe, Equi- 
setaccK, Lycopodiaceie) abounds in a most extraordinary pro- 
portion. It alone forms two-thirds or five-dxths of the vegeta- 
tion, whilst in the present day it does not exceed a thirtieth. 
The most part were arborescent, ^milar to the tree-ferns of our 
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tn^ncal climates. Many wboreKent equiietacne would give to 
the pro^Kct « chHracter very difimnt from that of which we 
have now any conceptioii. The other cryptogamia are wholly 
wanting at this epoch ; so also are marine plaoti, or at all ereDts 
they are very rare, as ikhk have hitherto been discovered. Of 
moDOCotyledoDs, scarcely ooe-fourtcenth part exist, in which 
three palms and some granuneae are found. It b known, that 
this class now forms a sixth part of vegetables. Regarding the 
dicotyledonous phuts, the number of which is bo remarkable in 
our epoch, it is to be doubted, whether the formation of which 
we are now speaking possesses more than a third part. M. 
Brongniart points out SI, though somewhat doubtfully; but 
Mr IJndley* endeavours to demonstrate that the genera SigUla- 
rta and .SV^mtma, linked to the ^theogameie by M, Brongniart, 
are dicotyledons, and anakigous to the Apociucse, Euphorbiacesr, 
or Cactese. There are ¥i spedes of these two genera, among 
the S&8 enumerated in the Prodromus of Fossil Vegetables, so 
that even including the SI doubtful ones already alluded to, 
this would only make 70 dicotyledonous species. 

After transposing these two genera, and then adopting the 
four great classes proposed by M. De Candollef, the flora of 
coal-mines would exhibit the following results, noting the species 
which were known in 1828 :— 

CaTrlOOAME^ ProMrtlcn In 

tltalMSpailM. 



jElhiogamea, Equisetacee, 
FUlcCT, 
Mnnjlescoe, 
Ljcopodiacen, 

PbuTB KOO ANZJE. 

lUoneeo^fiedtnt, Palnu, 

Cauefl 

ludetennlnate, 
IHooliiteAmi, SlgiUuia, 

StigDuria, 
Spedei wbose class is donbtfiil. 



1} 

60 ■' 
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■ Fossil Flora. Sciences et Arts, Juillet, 183*. 
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Subsequent researches will unquestiou^Ly modify these piv 
portitHis ; but it is uot probable that they will alter the jvincU 
pal characteristics of this epoch, viz. ihe predominance o/* ^ 
TBoo^ atheogametE, and the gigtintic height of these tpecieg, 
when compared with those which exist at the present time. 

The most remarlud)le discovery which has been made in the 
fosuls of ooal mines, ance the pubUcation of M. Brongmart^s 
work, has been that of some comfers,* a family which attracts 
much attention in subsequent epochs, and which, in a botanical 
point of view, is am(»igst the dicotyledons, tme of those which 
approaches the nearest to the ffithec^mes:. 

Third Epoch — Magnesian lAmesUnte. — This formatioa con- 
tains few fossils belonging to the vegetable kingdom. The 
schists of Mansfeld, and the coal measures of H^anes at 
Scbonen in Sweden, which geologists regard as very similar 
to schists, have furnished M. Brongnitu't with only eight spedes. 
They are all marine; seven belong to the Fucoides, and one to 
the Nuades. 

§ 2. Second Period — Inferior DtpasU Series, 

Fourth Epoch — Variegated Sandstone. — M, Brongniart enu- 
merates nineteen species in this formation, which have been 
princqnlly found at Soultz-les-bains. Their discovery is princi- 
pally due to M. Voltz, Enpneer of Mmes at Strasbourg. They 
may be classed as follows : — 

CkTPIOOAME^ In 100 Speds. 

AiDphigameEe, ,.,.0.0 

lEXbeafprnex, £quiset«ce«, . 3 i . . .„ 

Filicee, . 6 } 

FhAN ZaoQ AME JC 

MonocutjledonB, . . , . fi ,38 

Dicotyledons (CoDi&ne) . . . S . 2C 

Total, 19 100 

So far as a judgment may be formed from the relative jm>. 
■ FoHil Flora. 
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pordons of tbeae few figuree, it would appear, that tbe oumbCT 
<^ FbaneiogaiiWK exceeds that of the Cryptogamew, which is 
ibe cqiponte of what occurred in the earlier foimations. 

The genera are exceedingly different from tboae in the coal 
measures. It a[^iean not one is cotmnon to the two fbnnationB, 
and certainly no one spedes is so. All the j^ants are terrestrial. 

Fifth Epoch— Shell lAmettone. — " This formation," says 
M. Brtmgniart, " which appears . to be neariy wholly marine, 
has hitherto supplied very few fragments of vegetables, and 
these can be considered only as traces of the vegetation which 
previously covered some portions of the land, and the greater 
part of which was not buried undl the formation of the arenace- 
ous and clay beds which overly the limestone." The best cha- 
racterized of these debris is a fern, and one of the Cycadeae, dis- 
covered near Lun^ville by M. Gaillordat There are also B<Hne 
fad 

3. Third Period— Middk Dqxuit Seriei. 

SueA Epoch — Keuper^ Mark* and Lias. — The predominance 
of Cycadea is the characteristic trait of this epoch, for of twenty- 
two species which have been recognised, they form the hdf. 
No others of the dicotyledons have been found in it, and only 
one monocotyledon and ten of the eethet^amese. No aquatic 
plant has been found. 

Seventh Epochr-^ura Jbrmation. — M. Bnmgniart c<xni»e- 
hends under this name the oolitic rocks of English geolog^st^ 
and some of the strata that separate them from chalk, as for 
example, the ferru^nous sands and sandstones of the forest of 
Tilgate. The greenaand, however, is excluded. 

The Jura district furnished only one 8pe<^es of the enumera- 
tion of 1888; the greater number was supplied from Whitby, 
Portland, and Ston«field in Engird. 

Of fifty-one species Cnumo^ted by M. Brongniart in 1828, 
and obtained from a great number of geologists, three species 
were marine. 

The number of Cycadeie is very remark^le. There are 
seventeen of them, eleven of which belong to the genus Z|unia ; 

Cookie 
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so that thu family, which now fonni scarcely a thoiuaodtb 
part of the existing vegetation, and which flounces only near 
the equator, at that period formed aoe>half of the Buropean 
vf^tation. We also observe in the Flora of tbii epoch six 
ConiferiB, two IJliaceee, and, as io all the preceding epochs, a 
great number of ferns. 

Hence the proportion of the great classes is as under. 

C±TtTOetM7iM. Iq ]<M ifKla. 

Ampliigaroeee, (Alpe) . . . S , S 

MOieogameK, (twenty-ooe of nrbicb ore FernsJ 23 46 

Pbanesoomcxa, 
MonocotjlcdoDB, (IJllacee) ...2.4 
IMcotjfledcioa, (C^cadoe nnd Conlfene,) . SS . 4B 

SI 100 

The species of ferns found in this formation are very differ- 
ent from those found .io the other formations. 

Eighth Epoch — Chalk formation. — M. Brongniart combines 
under this head the fossils of the chalk properly so called, and 
greensand formation of the English geologists. 

The vegetables which were koowo in tliis formation in 18S8, 
were marine plants to the number of seventeen, and one terres- 
trial, (Cycadeie) friHn the lower chalk of Scania. The greater 
part were found in the Isle of Ais near Rochelle, and in the 
mountain of Voirons near Geneva, &c. 

We may presume, that the solitary terrestrial species which 
has hitherto been discovered, grew as it were on the margin of 
the two formations, or upon the margin of a vast ocean which at 
that time covered a large porUon of Europe. 

The seventeen marine species are made up of two conferrac, 
eleven Algse, four Naiadeie, (gmus Zosterites)- Hence,*— 

CavvTO«AiiX& Im looips^i. 

Amphigamete, .... 13 . 73 



Than e >o same A 
Monocotjledoni, 

Dicotyledons, 
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§ 4. Fourth Period. Stgxrior Dtpotii Seriet. 

Ninth Epoch — Plastic Chof. — This formation incluctes plas- 
tic clay, mollase sandstone, and the brawn coal or lignite deptv 
sits which often accompany them. 

The Tegetable remains in this formation are scarcely ever to 
be distinguished, ather on account of Uieir fragile nature, or 
because they have been bruised and triturated in some great 
convulsion on the surface of the earth. The brown coals espe- 
dally sometimes present such an accumulation of vegetables in 
their natural vertical position, and sometimes a heap of frag- 
ments of wood and leaves, and different kinds of fruits, such as 
now-a-days we observe that rivers and currents of water occa- 
sionally bring together in certain localities. 

Ilie nature of these vegetables is wholly different from that 
of those which appeared in the beds of chalk. Those in this 
formation are dicotyledonous, as is attested as respects a con- 
siderable number of them, by the fruits, which are found de- 
tached from the stalks ; there are also many palms and some 
ferns. ' No marine plant has been found in it. 

A maple, a walnut tree, a willow, and an elm have been 

found, as also cocoas, pines, and other species which can be 

. assodated with the existing genera. There are many conifene, 

but no cycadese. This vegetation much resembles that with 

which we are surrounded at the present day. 

The proportions cannot he ^ven, but we may safely conclude 
there Is a great preponderance of the dicotyledonous plants. 

Tenth Epocfi — Coarse Marime Litnettone Forma^an. — This 
formation, of marine origin, has be«i discovered near Paris and 
at Monte Bolca. It contains a great many algse, and gome ter- 
restrial plants of various classes, which appear to Jiave been car- 
ried into the ocean from the neighbouring land. They scarcely 
differ from the terrestrial species of the prececUng formation. 
Many dicotyledons of a genus of Pbyllites have been discovered. 

Eleventh Epoch — Palaotherian Formation.^The presence 
of enormous mammalia, named Pdleeotherium, has given a name 

n,g,i,.i.d by Google 



9S M. De CandoUe on Foiail Vegetabtei. 

to this fonnation, in whidi some fos»l v^etables are found, as 

at Aix in Provence, at Paris, and elsewhere. 

Tbqr are analogous to those of the brown coals or lignites as to 
genera, but they differ as to species. They are all terrestriaL 

Of seventeen species enumerated hy Brongniart, there is one 
moss, an equisetum, a fern, ttro chara, a liliacec, a palm, two 
coniferse, and many unentaceie. 

Tve^ih Epodi — Upper Marine Formation. — But very few 
vegetable fossils have been found in this fonnation, which fiams 
certain sub-apenaine hills. Tbey are also in a very injured 
oondition. There is one out, which is very common on the bill 
in the nnghbourbood of Turin (Juglans dux taurinensis.) It 
is always detached from the plant, and without doubt, floated 
into the nei^bouring waters. 

Thirteen^ I^cch — Upper Lacuatrine ForTnaium. — The 
millstone of MontmoreDcy contains five or six different plants, 
which all appear to be aquatic, and analogous to those which 
still grow in shallow ponds. The frequency of chara, and the 
I^reaenoe of a nymphtea, ^ve evidence of the formation of a de- 
posit, in which the waters were shallow, 

FmtrUenth Epoch — Formation cotttemporaneout xcith ihepre- 
aeatUving Vegetables. — Beds of peat are still fcHtning undor our 
eyes, and contain solely the debris of vegetable species which still 
exist in the same regions. In Scotland, wha^e this formation is 
still forming very rapidly, seeds <^ chara occur preserved in the 
peat, exactly as in some of the anterior formations. The lig- 
nites are only peats of an earlier epoch. 

The ptunt of tranadon between the peats and the antedilu- 
vian d^xwts, is of the greatest importance in natural history, 
«nce it is there we find the change from actual living species to 
forms of an earlier date. 

IV. ReSFBCTINO THB A1.LIANCBS AUONO THB VbGCTABLBS <9 
THB DIPPSBBKT RbGIONB AT EACH EfOCH. 

The question naturally suggests itself — Whether at each 
geological epoch the same species, genera and families o( veg^ 
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tablea existed simultaneously and umfonnly in al) oouatries ; or 
whether, as at present, there were peouliar formatims tX plaou 
peculiar to certain regions, and natural groups confined lo dis- 
tiicts of a limited extent, whilst others, on the contrary, were 
spread oyer spaces of a vast extent ? 

In answering these questions, it is first of all necessary that 
geologists should have thoroughly ascertained that nmilar or ana- 
It^jous beds, which are atuated in distant regions, were fumed at 
the same epochs on the surface c^ our ^obe. The circumstance 
that certain strata of a umilar nature are dmilarly placed, in 
rdation to each other, in America, for example, as well as in 
Surope,. unquestionably makes it probable that they were 
formed at the same time, and in a correspondiog manner. 
When, moreover, they contain the same kinds of fosEols, geo- 
lo^sts deduce from this circumstance a new proof of identity. 
Not so, however, with the naturalist ; when, on the contrary, 
inquiring whether, if the species are similar in cotemporaneous 
or successive beds ; — were he to use this as proof, he would be 
moving in a drde. 

Another difficulty arises from this circumstance, that T^jeta- 
ble fosnls have hitherto been examined but in a very few coun- 
tries, and even there in a very incomplete manner. Thus, 
absolutely nothing can be ^included as to the geographical 
distribution of v^tablea belonging to the transition series, since 
only fourteen species of this epoch are known, and thirteen of 
these were collected in Europe, and the remaining one in NorUi 
America. In this point of view, it is manifest, we can only 
compare epochs, a considerable number of whose species are 
known, and which, moreover, have been collected in regions 
which are very disunt from <we aootber. 

It is this coDsideration which confers a peculiar interest on the 
358 species of the coal formation, which have been niumerated 
by M. firongniart: they have been obtained not in Europe 
only, but also in North America, in New Holland, and in India. 

In examining M. Brongniart^s table, and also the fosul flora 
of England, we immediately perceive that all the coal-mines in 
Europe, and especially those of St Etienne in France, and those 
of the north of England, those of Belgium and Bi^emia, veiy 
frequently present the same species of fossils. Nw is this very 

; Cooc^lc 



9* M. De CaaioUe on Fonil Vegetabiei. 

surprinng, inasmuch as the present flora of all these countries 
very much resemble one another. One fact which is well wortl^ 
of remark is this, that of the twenty-three spedea supplied hj 
the coal-mines of North America, fourteen have been diacoveivd 
in Europe. This proportion, whidi unquestionably i» greater 
than that which now exists between the living specimens of the 
two regions, proves a verj remarkable similitude. Possibly these 
two continents of our globe were not separated from one another 
at that early epoch, or posnbly there were then islands between 
them. Of the three spedmens from New Holland, one has been 
found also in the coal-mine of Uajraahl in India. Of this last 
locality, M. Brongniart, in 1SS8, knew only two species, one of 
which, a fern, is the same as one of the specimens from New 
Hdland, and the other belongs to a distinct genus of palm. 

These facts seem to prove, that at this epoch there was a 
greater uniformity of the vegetation on the surface of the earth, 
than exists in the times in which we are now living. 

Not only did many species flaurish indiscriminately, in coun- 
tries widely separated from each other ; but it is also to be ob- 
MTVed, that the proportions of the great classes were wonder- 
fully tiniform. Then the tetheogames, (ferns, lycopodiacece, &c.) 
predominated equally in Europe, America, and Australia. In 
all these localities they constitute about two-thirds of the 
species. 

As now, the phanerogameee had, upon the whde, a moK 
confined range than the cryptoganiese, for of nine of the former 
class in America, four only, i. e. forty.four per cent, were com- 
mon with the European species; whilst of fourteen of the latter 
there were eleven, i. e. seventy-eight per cent, which were com- 
mon. 

The succeeding formations, down to the Jura one, present too 
small a number of species from different localities, to enable us 
to institute any corresponding comparison among them. In the' 
Jura series, as examined in Germany and in France, it is sur- 
prising how few of the same species have been discovered in 
dii^rent localities. Out of lifty-one species which are enumerated 
by M. Brongniart, I see only two which are marked as occurring 
in the two countries. The same remark might be made of the 
subsequent formations ; from whence it may follow, that ^nct 
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the epoch of the coal-measures, the diversity in amtemporaneous 
regions has become more evident. 

V. On thb CoNNscTicm between the Veobtableb of the 
BEVEBAL Epochs and thb HcccEsaivs Peeioos. 

An impcvtant fact pHrades the hbtory of fossil vegetaUes ; 
it is this, That the tame tpeaes hat been rareiy to a certaiit^ 
Jbund in too different Jbrmattotu, an4 never in two Jbrmationa 
mAtcft are aeparaUd by two or morejbrvtatume. 

It would appear that the revolutions of the globe, which at 
cli^rent epochs have suddenly produced a change in the nature 
of the soil, have destroyed all, or nearly all, the kiode of vege- 
tables which were then flourishing: and that after every com - 
motion of this sort, new varieties have appeared above the older 
strata. Throughout the whde thickness of the same bed, little 
variety of the same kinds arc found ; and nothing indicates that 
there have been gradual modifications of forms, by which the 
species would have passed insensibly from the mk formation or 
epoch to another. 

Between the vegetable species of two successive fcMinations, it 
often indeed does happen that there are sufficiently striking 
alliances. They usually beloog to very nearly the same geuera, 
or to the same &milies ; and the proportion c^ the species of 
each great class difTera but little. Sometimes the same species 
has been found in two superimposed and analogous formations. 
But ihb is a coincidence of very rare occurrence. The ppo- 
dromUB of M. Brongniart contains three species commMl to 
the formations of the transition and coal series, four common to 
the lias and the Jura formatimis, and one to the Jura, and the 
chalk formation. 

OccBsionaUy we find a formation covered by a stratum of a 
totally different nature, which usually contains a very few orgi^ 
nized beings whidi have lived in salt water ; then above this 
stratum other and very different formations commence, in which 
the proportions of the great classes of vegetables is no longer 
the same, and where the species never resemble those which 
have preceded. M. BrongnJart has availed himself of these re- 
raarkaUe facts to group the whole of the formaticmB into four 
great periods. Within the limits of eadi of tliese periods, the 
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v^etation only presents gradual and limited changes. Scnne of 
its species have supplied the place of other analogous ones, in a 
manner more or less rapid, more or less complete. On the 
contrary, the transition frcnn one period to another period' is 
always exceedingly apparent, in every point of view : even the 
genera are rarely the same ; the numerical proportion of the 
classes is very different, and the species are never the same. 

These four periods correspond to four great series of forma- 
tions, an arrangement which many geologists admit as the result 
of entirely different considerations. 

The^r^f period, extending from the first transition, rises to 
the termination of the cod formation, is characterized by an en- 
ormous proportion of cryptogamete, especially by these arbo- 
rescent varieties of ferns, equisetacete, and lycopodiacese, of which 
we now scarcely can fiod any examples, and solely in the hottest 
climates. The ocean has covered this remariiable vegetation, 
since in the magnesian limestone, very few species are found, and 
these are marine. 

The second period presents a peculiar vegetation, whidi, as 
yet, is little known. To the variegated sandstone, which con- 
tiuns a few more phanerogameee than cryptogamea?, and all of 
which are very different from those of the first period, has 
succeeded a long salt water inundation, as indicated by the 
shell limestone. 

With the third period commences the reign of the cycadete — 
dl that anomalous family, which botanbts have alternately tossed 
fiom class to class, and which appears to form, now a class of 
dicotyledons very near to the cryptt^amesc. This family alone 
constitutes the half of the vegetables of this period ■ the true 
cryptogamete at first form only a third, then they mount up 
to about a half of all the species; and then again the sea ap- 
pears to have destroyed this extraordinary v^tation. The 
thiclcness of the chalk bed shows that this submersion had con- 
tinued for many ages. 

Finally, theJ?»«rtA period, of which our epoch forms a part, 
is characterized by the predominance of the phanerogamefe 
over the cryptogamete. It would appear that one salt and 
three fresh water inundations have four tiroes prevailed over 
the surface during that period, and destroyed at four different 
times the vegetable species, previous to the appearance of tliose 
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which exist at present The proportion of dicotyledonous plants 
has always continued con^derabte. It is the characteristic 
trait of the existing development of the vegetable kingdom, 
ever since the chalk formation. 

The following TaUe presents a summary of the vegetation of 
the four periods. It is fwmed from the tables of the prodrO'. 
mus of M. firongniart, at the same time placing the genera 
Stigmaria and Sigillaria amongst the dicotyledons, according to 
the ofunion of Lindley ; and by again reducing the six classes 
recognised by Brongniart to the four which we admit.* 
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With these results before us, we can recognise with M. 
Brongniart, that the more perfect vegetables, that is to say, 
those with the greater number of oigans, and those the most 
distinct, have succeeded to the less perfect ones ; in other words, 
that the vegetable lungdom appears to have been gradually be- 
coming more perfect 

I am aware that the authore of the Fos^l Flora of England 
have r^ected this theory,f but, as I conceive, on insufficient 
grounds. The circumstance that they have not found the lower 



• Tbe cycadne and the conifene are conmdered as a group (OymiKwpennese) 
of dicotyledons, doaelj allied to the monncotj'ledons and the stheogamee. 
We jdn the moaset iIm to the tetheogamoe. But Uieee alterations on bul 
in a trifling degree affect M> Brongniart's opinions on the derelopment of 
the Tegetabte kingdom. 

■)■ iDtroduction to ToL I. Lend. 1831. Sciences et Art^ JuQlet 1834. 
VOL. XVni. NO. XXXV.— JANnAHY 1836. 
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varieties of the crypt<^aiiiese, such as oKsses, mushrooma, &c, in- 
the coal formation, is not to be regarded as «i oi^ectioo ; for, 
conudering the extreme Btnailoess of the plants, they, more than 
others, must have escqtcd observation, and besides, they must 
also, more ttura others, have been destroyed in the revolutitms 
of the globe. The entire abaeBee, or the snwil pnifioitkHi of the 
herbaceous monocotyledons, in comparison of palms, banana- 
trees, &c., in the more anient formattoos, is in part explained 
by the same causes, and also by the nature of the lot^ties : 
coal-mines, those at least which are worth working, are petri- 
fied forests, and in our present forests, there are but few grasses, 
rushes, and analogous plants. If they existed at these periods, 
it is only in very thin seams of the coal series that they are 
likely to be found. And even admitting with Mr Lindley, 
that the Btigmaria and the sigillaria are dicotyledons,still a predo- 
minance of fetheognmese in the ffrst period continues,— it is only 
Bot quite to the extent which M. Brongniart supposed. 

If we were disposed to argue upon details, it might be main- 
tmned, that the first dicotyledons which appear, chiefly belong 
to a class which has a very doubtful form, (cycadee, ferns,'and 
certain anomalous genera), which assuredly are not perfect dico- 
tyledons. Bnt in questions so extended as this, and when we 
are in possession of so few facts, and when it is moreover recog- 
nised that the higher classes of families cannot regularly be 
formed into a scale or linear series, as at one time was attempt- 
ed, it is better to confine ourselves to a general comparison of 
the proportions of the great divisions of the vegetable kingdom, 
during certain periods which are widely separated from each 
other. 

None deny that the phanerogamese are more completely or- 
ganised, and more perfect in the eyes of the naturalist, than the 
cryptogamete. Some transitions of forms, indeed, some groups 
of the phanerogamese, may only be equal, or even may be infe- 
rior lo certdn groups of the cryptogamea:, but this will not tUter 
the general truth. Besides, if we compare these two great divi- 
sions of the vegetable kingdom, it must be recognised, that du- 
ring the four geolo^cal periods admitted by M. Brongniart, the 
proportion of the phanerogamese has always been increasing. 

This law of gradual development would hence appear to ^ist 
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in the vegetable, as it has been suppoaed to exist in the animal 
Idngdom. The only diflerence, as it appears to me, is, that the 
great dinsions of the vegetable kingdom have always had re- 
jneaentativet, whilst the vertebrats, for example, appear to be 
wh(^y wanting in the more ancient periods. But this diffbrence 
may not exdte much astonishment, when we think on the im- 
menae distance which s^Mrates the inferiOT from the superior 
ammals, and the comparative homogeneous character of the great 
clasBes of vegetaUes. 

Some {^ilosophers have thrown out the idea, that argaoised 
fossil beings, served as a kind of compliment to beings now exist- 
ing, in filling up the gaps which may he r^narked between cer- 
tain claases, and in ^ving a complete symmetry to a table of af- 
finities which ia now irregular. But this bold hj^potheeis does 
not require our examination ; for if the present period ia 
a perfecdoning of former organized beings, one might with 
quite as much reason, and drawing support from a probahilily 
grounded on the past, regard these present organized beings as 
a stepping-stone for yet future improvement. So that if that 
which is here assumed to have often happened, were agun to 
be repeated, all the existing species would one day be placed 
lower, as to other species, and some would be in a higher state 
of oi;g&nization, so that the entire whole would be supnior to the 
whole of that which kad previously existed. This is the hypo- 
tbems which this analogy would indicate, and in matters of this 
nature, supponticms founded on what has already happened, 
slwutd unquestionably be the least hazardous which can be made. 

VI. Om sohe Conssquencbs which kesult from the Study or 
Fossil Veobtasleb. 

The study of fossils generally leads to important consequences, 
as it r^ards the history of our globe. It belongs to the geolo- 
gist more especially to examine them ; whilst, at the same Ume, 
the deductions drawn fVom fosnl vegetables, are connected with 
considerations which are purely botanical, and hence some of 
them may be pointed out here. 

The physical conditions in which a locality must have existed^ 
are often better indicated by fossil vegetables than by fossil ani- 
mals. We cannot have much doubt respecting the history of a 
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fresh-water or a saU-vater plant, requiring a dry or a nKHst ^ 
tuation, a very warm or a merely temperate climate. We easily 
judge of these circumstances by the conditions which are neces- 
sary to plants of analogous forms, which esist at tlie present 
time. 

M. Brongntart has supplied us with many of these indications 
with remarkable sagacity. 

The arborescent tetbeogamete of the first period, must have 
lived in an atmosphere which was hotter and more humid than 
that of islands now situated immediately under the equator. 
We know that the ferns and lycopodcK of temperate and nor- 
thern climates are always little plants, widi a creeping stem, 
which frequently hides itself in the earth. Towards the equa- 
tor, tree-ferns and lycopodiaceas are found. Their number is the 
greater as the re^pon is hotter and more moist. M. Brongniart 
has concluded, and apparently with reason, that the foresta 
which formed the coals must have probably existed upon 
islands, and at a time when the temperature of the gtobe was 
higher than at present. The islands of Ascension and St He- 
lena, where the ferns and analogous plants form about a third, 
or even the half, of the number of phanerogamous plants, ap- 
proach somewhat to this antique vegetation, only the sizesof the 
species are far more diminutive. 

The islands or archipelagoes which have formed the basins 
for the coal, were surrounded by an ocean, of which the transi- 
tion series is the index. 

Some geologists have thought that the fossil trees of coal 
mines have been transplanted thither from the neighbouring 
lands; and they have endeavoured to snpport this opinion, in- 
asmuch as there are examples of the vertical position of trunks 
,of trees which have been thus transported : but this bypothesib 
is quite rejected by other natundists. M. Brongniart supports, 
quite to demonstration, the opinion of De Luc, that the trees of 
coal<mines have been covered over in ^tu ; and Messrs Huttcn 
and Lindley, who have recently discussed the question *, are of 
the same opinion. 

In explaining the carbonized nature of coal, M. Brongniart 

■ Introduction to second volume of FosnlFIim. 
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thinks it necessary to aitppoae, that the atmosphere then con- 
tained a much largff proportion of carbonic acid gas than it does 
now. As it might happen, there was (hen much less mould, 
plants must needs have lived by absorbing, through the leaves, 
and apj»of>riating to themselves, much carbon taken from the 
air. M. Th. de Saussure has demonstrated, that a proportion 
of two, three, four, and even eight, per cent, of carbonic add 
gas in the air, was favourable to vegetation. In this method the 
gigantic height of the plants of the first period might be ex- 
plained. The umultaneous existence of many reptiles, and the 
absence of the mamm^a, also accords with this hypc^hesis. 
After an epoch so distant as this, the flourishing of so many ve- 
getables, and perhaps other causes, may have greatly reduced 

' the quantity of carbonic acid gas contained in the atmosphere, 
at the same time augmenting the thickness of the soils that are 
favourable for the vegetation of the plants of the present time. 
The authors of the first volume of the Fossil Flora of Eng< 
land, draw our attention to the singular fact, that the coal-mines 

. of Canada and BaffinVBay contain plants analogous to those of 
other coal-mines, and consequently to those which now flourish 
imder the equator. Mastodons, and other animals analogous to 
those of intertropical climates, have also lived at MelviMe Island, 
close to the pole. The difference of temperature, from that of 
the present day, may be attempted to be explained in different 
methods, and, among others, by the gradual and continued re- 
frigeration of the internal heat of the globe ; but the authors of 
the Fossil Flora, with justice, remark, that the plants of equa- 
torial countries require light, and that equably distributed, as 
much as heat. There are very few vegetables which can with- 
stand the privation of light for a few months. This is one of 
the causes which prevents the progress of plants of temperate 
regions towards the north, and which prevents them from thriv- 
ing in the hottest greenhouses in high latitudes. 

It must have been *he same with the fossil plants which are 
analogous to those of our equatorial regions. Besides, as the 
inequality of our days depends upon the position of the earth 
to the sun, it would appear that, ere tree-ferns could flourish 
where the pole now is, the inclination of the ecliptic must have 
been diifetent. ^-. . 
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It is thus that matter-of-fact observations sometjmes lead to- 
wards points of the very deepest importance. 

I ^all add, that repeated researdies upon fossil vegetables, 

. may posnbly indicate eventually, the positions of the poles 
and the equator of each geolt^cal epoch. It would for this 
suffice to discover in which direction the number of the species 
which require the most heat and tiie most uniform light, increases 
or dimini^es. 

M. Brongniort, in the remaining part of his work, enters 
argely into detail concerning the acUon of light on plants. A 
knowledge of the first elements of botanical physiology, is suffi- 
cient to shew that this agent determines the evapcHvdon and the 
respiration of plants by their leaves — functions whence result 
the green colour, the fixation of carbon in the planto, the direc- 
tion of the branches, &c. The intensity and the regularity of 
the solar influence are in the highest degree important to vege- 
tables. 

So much, then, we now supply, to dnnonstrate the interest 
which is connected with researches regarding fossil vegetables ; 
and the gratitude we owe to the distinguished naturalists, who, 
during forty years, have prosecuted this branch of study with 

. unlooked-for success. — BiH. UniverseSe, July 18S4). 



On the Quanta^ of Solid Matter suspended m the Water of the 
Shine. By Leonaso Hobner, Esq. F.R.S.L. and E., and 
F.G.S. (Communicated by the Author.)* 

The attention of geologists has been more particularly di- 
rected of late to the importance of ascertaining the quantity of 
solid matter held in guspension in the water of different rivers, 
as affording a measure of the amount of abraded stone trans- 
ported to the sea, thereto constitute the materials of new strata, 
now in progress of formation. 

During a late residence at Bonn, I began a series of experi- 
ments on the quantity of solid matter suspended in the water of 
the Rhine, in that part of its course. Several interruptions 
■ R«ad before the Geolt^cal Societj SGth February 1834. ( '.aoqIc 
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prevented me from advancing beyoad the first steps of my pro- 
posed inquiry ; but having no immediate prospect of being able 
to resume it, I venture to offer even this sm^ contribution to 
science, as the facts I ascertained may not be considered with- 
out value. 

I made two sets of observations, the one in the month of Au- 
gust, and the other in November. The apparatus I used was 
very simple, but answered the purpose perfectly ; as it may be 
constructed in a very short time, and almost in any situation, 
the facility of making the observations ought to increase the 
chance of others of the same sort b^ng made elsewhere. It 
conasted of a stone bottle, capable of containing about a gallon, 
and furnished with a cork covered with leather, and greased ; a 
weight of about 10 lb. was attached to the bottom of the bottle 
by a rope, of such a length, that, when the weight touched the 
ground, the mouth of the bottle might be at the denred distance 
from the bottom of the river. A rope was attached to the ear 
or handle of the bottle, by which it was let down, and a string 
was fastened to the cork. As soon as the bottle bad reached iu 
destined position, the cork was withdrawn by means of the 
string, the bottle became filled with the water at that particular 
depth, and was then instantly drawn up. The water, as soon 
as drawn up, was emptied into glass jars, on which I had 
previously marked a certain measure. The quantity of water 
on which I intraded to operate, was a cubic foot, or 1000 
ounces, and I collected it at difl'erent times ; fur instance, after 
one-third of a cubic foot had stood in the jars for some days, I 
drew off the clear water with a syphon, and another third of 
water, fresh taken from the river, was added to the sediment 
left at the bottom <^ the jars from the first ; that was allowed to 
stand, the clear water was again drawn off, and the last third 
was added in the same way. When this had stood a sufficient 
length of time, the accumulated sediment was removed to an 
evaporating dish, (a common saucer will do quite well), and 
carefully dried in a gentle heat. The dried mass was the 
amount of axAiA matter held in suspennon in a cubic foot of wa- 
ter, and now in the state of indurated mud. 

First Set of Obtervations. — The water was taken at the dis- 
tance of 165 feet from the left bank, and at a depth of six feet 
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from the botUHi) of the river, the total depth of the river at that - 
place being ihirtecm feet. It was in the month of August, and 
the Rhine was unusually low. The water in the river had a 
yellowish Utige, and was turbid ; taken up in a glass, it was like 
the New River water in London after rain. The residuum, 
when dried in the manner above mentioned, weighed SI.IO 
grains. It was of a pale yellowish- brown colour, smooth to the 
feel, not gritty ; and it effervesced briskly, but was not wholly 
dissolved, when dilute muriatic arid was poured upon iL In ap- 
pearance and properties, it was undistinguishable from the Loess 
of the Rhine valley. 

. A cuImc foot of distilled water weighs 4S7500 grains, therefore 
the solid matteramounted tOggTj^partofthecubicfootofwater. 

Second Set of ObaervaHtma. — The water was taken up in the 
middle of the river, and from about a foot below the suiface. 
It was the month of November, and a great deal of rain had 
fallen some time before and during the observations. The 
Rhine was of a deeper yellow, and more turbid than in August ; 
but when taken up in a glass, it was not very different in ap- 
pearance from what it had been then. The cubic foot of water, 
in place of being collected on three di^rent occa^ons, was taken 
up on seven different days, with intervals of three days between 
each. 

The residuum, when dried in the same manner, weighed 
S5 grtuns, which is yg^on part of solid matter in one culnc foot 
of the water. 

It was my intention to have repeated these observations at 
different seasons of the year,— to have made a profile of the bed 
of the river from shore to shore at Bonn, and to have ascertain- 
ed the velority at different parts of the stream, so as to get a 
mean velodty ; the depth of the river I had an opportunity of 
seeing, for there is a guage at the port; but I was obliged to 
leave Bonn suddenly, and could not accomplish my designs. 

The above experiments shew, that the quantity of solid mat- 
ter suspended in water, which, in the mass, has a turbid appear- 
ance, may be very trifling. But the extent of wasie of the land, 
and of the solid materials carried to the sea, which even such 
minute qualities indicate, is far greater than we might be led to 
imagine possible from such fractions. It is only when we take 

,11, Google 
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into account the grwt T<4unie of water cmitaiitiy roUing tUmig; 
and the prodigious .multipl^Fii^ power oi time, Uiat we are able 
to discover the magnitude of the openuionB of this taleat but 
unceasing agency. In theabsenceof nKsearanirate'dataformy 
calculations, for the sake of shewing how large an extent of 
waste is indicated by water bolding no mote st^d matter in sua- 
pennon than is sufficient to didurb its transparency, I shall aa- 
sume that the Rhine at Bonn has a mean annual breadth of 
1200 feet, a mean depth throughout the year of 15 feet, and 
that the mean veloaty of all parts of the stream is two miles and 
a half per hour. These assumptions are probably not far di^ 
tant from the truth. I shall take the average amount of solid 
matter in suspenuon to be %8 grains in every cubic foot of the 
water. 

If we suppose a mass of water of a foot in thickness, 15 feet 
in depth, and ISOO feet in length, we shall have a column across 
the river containing 18,000 cubic feet ; and 18,000 x S8 give 
504,000 grains of solid matter in that column. 

A cubic foot of distiHed water weighs 437,500 graiDS, and if 
we take the solid matter as having a specific gravity of S.50, a 
cubic foot of it would wdgfa 1,093,750 grains. 

If the river run with a mean velocity of two nules and a half 
in the hour, 13,S00 such columns would pasa a line stretched 
across the river every hour, and 316,800 such columns every 
twenty-four hours ; 

(1760 yards in a mile = 5380 feet, X 3^ = 13,200 
and 13,300 X 34 = 316,800.) 

If 316,800 columns be multiplied by 504,000 grains, and the 
product 159,667,200,000, be divided by 1,093,750, (the num. 
her of grains in a cubic foot of the solid matter), we have 
145,980 cubic feet of stone carried down by ihc Rhine past the 
ima^nary line every twenty-four hours, — a mass greater in 
bulk than a solid tower of masonry sixty feet square, and forty 
feet in heighL If we multiply 145,980 by SG5, we have 
1,973,433 cubic yards carried down in the year ; and if this 
process has been going on at the same rate for the last two 
thousand years, — and there is no evidence that the river has un- 
dergone any material change during that period, — then the 
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Rhine must id that time have carried donn materials sufficient 
to form a stratum of stone of a yard thick, extending over an 
area more than thirty-six miles square. How much farther back 
we may Intimately carry «ir caiculations, I leave it to those 
to fix, who consider that there are any data to enable us even to 
guess at what epoch the Bhine was different from what it now ig, 
ritfaer in regpect of the volume or the velocity of the stream, in 
that part of its course at least to whidi the present paper refers. 

Ascent to the Summit^ Mont Blanc, \Gthr-\%th of ^tk Month, 

{September; 1834. By Martin Baery, M. D. With two 

Plates. Communicated by the Author. 

On reaching the Col de Balme, on the 15th, iu passing from 
Martigny to the Priory of Chamonix, Mont Blanc presented it- 
self for the first time. It came suddenly-mid magnificently into 
view in its whole extent. Though inferior to Chimborafo in its 
elevation above t^ sea, Mont Blanc is to be considered as the 
higher mountmn of the two ; as it rises 1S,300 feet above the 
valley of Chamonix ; Chimbora^ not more than 11,600 above 
the plain of Quito. There is another important feature in Mont 
Blanc ; its line of perpetual snow is nearly 7000 feet below the 
summit ; thatof Chimborafo only S4O0, according to Humboldt. 

On my arrival at the Priory in the evening, guides were 
consulted as to the probable practicability of an ascent. It was 
objected, in the first place, that the season was too far advanced, 
and secondly, that some snow had recently fallen, which had not 
bad time to harden : as a consequence of the first obstacle, that 
the days were too short, and that the fissures had probably 
widened ; of the second, that the way would be rendered not 
only more difiicult, but more dangerous also, from the recent 
snow lightly covering the smaller crevices. On the other hand, 
the weather had never perhaps presented a more favourable op- 
portunity, the moon was nearly full, I was in excellent *' trun- 
ing," from having lately climbed some of the heights in Switzer- 
land ; and additional interest was given to the undertaking, from 
the lapse of four years ance the last ascent : which, according to 
a list seen at the Priory, was made by my countryman Capt. 
E. B. Wilbraham, in 1830. 

Taking all circumstances into con^deration, I conchieled toi 
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make the attempt : and baviog procured six guides, I set out 
the next tnonuDg (16tb), at half past 8 o'clock. The occaaoo 
appeared to create quite a senaatioD in the valley, as well ammg 
the strangers who were there, as among the inbatutants ; and in 
consequence, a numberof persons assembled at the Union Hotel, 
to witness our departure. 

PosNng through the fune-wood, eastward of the Buissons 
glacier, we reached successively the Chalet de la Farraz, Pierre 
FcHntue, and Pierre il I'Echelle : the latter point by IS at noon. 
Here we overtook some men, employed by the guides to carry 
thus far part of the borage, conusUng of wood, charcoal, extra 
clothing and blankets, with several culinary utenuls, and provi- 
aons for three days. After accompanying us a short distance, 
they took their leave, and returned to Chamonix. Several 
chamiHs were now seen, for a few moments, passing fleetly over 
the rodis just above us. We dined at this spot, and soon after- 
wards entered upwi the ice, at the foot of the Aiguille du Midi. 
Crossing the Racier de Buisstms, and obliquely ascending, we 
proceeded in a aoutb-west direction, to the Mulcts, an isolated 
chain of rocks, on one of which we hoped to pass the night. 

The difficulties usually met 'with in crossing the glacier, have 
been parUcularly described by several preceding travellers, who 
have been up ihe mountain.* On this occasion, the great width 

* The foUowbig Is a true picture ;> — " It was the BTaknche alone that 
we bad bitberto to fear, hut now new dsngera arose, irom the aevi- 
ces, tboM deep clefts In the ice formed ty the constant movement of 
the bodjr towards the valle;, which eepBiates lamense parts of IL The 
bi^ier masses, meeting with some slight opposition, remain statlonaiy ; 
the lower, proceeding In theii course, widen the breach ; and thus through- 
out the whole glacier, in evet7 direction, ate formed tremendous fisiures." 
■ •■■■■ (i ^g „gfg surrounded by ice piled up In mountaiiu, cre- 
vices preseuUog themselves at every step, and masses half sunk Into some 
de^ gulf; the remainder raised above iis seemed to put insunnountable bar- 
riers to our proceeding i yet some part was found where steps could be cut 
with the hatchet, and we passed over these bridges, often grasping the Ice 
with one hand, while the other, bearing the pole, balanced the body, han^ng 
over some abyss Intn wbkh the eye penetrated, and searched in vain for the 
extremity. Sometimes we were obliged to climb up from one crag of ice to 
another, sometimes to scramble along a ledge on our bands and knees, often 
descending into a deep chasm on the one side, and scaling the slippery preci- 
pice on the other." — tfarratice (jfoK Anient U> the Summil tjf Mont Blane, ontht 
Slh^Olh August 1827, hy John AuMjo, Eiq. ef Triiuly College, Cambridge^ 3d 
EditiaH. — A volume which I recommend to those who may desire to see a 
more particular accounL 
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of the fissures, as had been anticipated, ctntjtituted a principal 
one; ol\en compelling lis to retrace our steps, or to pass by 
ridgea of uncertaio solidity, on each side of which there yawned 
an abyss of tremendous and utiknown depth. 

The immediate approach to the Grand Mulet haying become 
intercepted by an almost perpendicular wail of solid ice, we 
found it an exceedingly laborious task tu reach it. However, 
at length, two of the guides, with the greatest difficulty- gained 
the rock ; and then, by means bf cords, drew up the rest of the 
party, as well as the ba^age. In this perilous undertaking, 
the guide who took the lead, in ascending the ice cliff, did so by 
« circuitous course, secured with a rope held by those below; 
as a false step' would certainly have otherwise proved falal, from 
the proximity of a precipice, over which he must have fallen, 
(See the two Plates). Our pioneers on this, and indeed on alt 
occasions, where the greatest coolnete, intrepidity, experience, 
and judgment were required, were Joseph Marie Couttet, and 
Michel Balmat. Of these brave men I cannot speak too high- 
ly : without th«n, the undertaking would undoubtedly have 
proved a failure, at this as well as at other difficult parts. Cout- 
tet, the principal guide, had been up eight times before ; he 
was one of the four, swept away by an avalanche in Dr Hamers 
attempt of 1880, and the only one of them whose life was saved. 
These remarks respecting the guides may be of service to some 
future traveller ; and having mentioned two of them, I may as 
well give the names of the rest. They were, Pierre Tairraz, 
who had been up three times ; Francis Desplan and Simon 
Toumier, each up once before ; and Jean Tairraz, up for the 
first time. They all had their good qualities, and each of them 
had an opportunity of rendering me assistance in difficult and 
dangerous places, and performed his part in the most faithful 
manner. The one last named, is a courageous, enterfmsing, 
and very obliging guide, whose attentions, during our sojourn 
upon the rock, contributed much to my personal comfort. 

Having at length gained the Grand Mulet rock, dttt at a 
point much lower down than usual, and as it appears by a me-' 
morandum which Couttet afterwards handed me, with a degree 
of difficulty, that he had seen equalled on no former occa«on ;* 

* The following, (some alteratioDB having been made in the orthqmdii^ p 
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a long and dangerous climb was required, over its almost per- 
pendicular layers, to faring us to that partpEt^xised as our rest- 
ing place for the night, a narrow ledge, . usually selected, as 
being out o( the reach of avalanches. We reached this spot by 
half-past ux. Itconaisted in a Sat surface, of a few squarefeet, 
funning a sort of open shelf, on the souUi-west »de of the rock \ 
its margin a preci{»ce. Our hatcms, inclined agmnst the rock, 
served as rafters for the roof of a little cabin, which was com- 
pleted with canvass ; two or three blankets having been spread 
on its floor. I found the height of the barometer here, at three- 
quarters past six o'clock, to .be = Eng. inches SI. 235; the 
attached thermometer = 45°.50 F. A fire was made at a short 
distance from the tent, and we'supped with good appetites around 
it. At nine o'clock,, having tripled some parts of our clothing, 
and provided particularly for the feet, we crept into our catun, 
and soon found, that, lying very closely togeth«', we were suffi- 
ciently warm. 

Awaking at twelve, I got up, and regretted to find, that twe 
of the guides, Couttet and J. Turraz, were lying in ^e open 
air, from want of room in the tent. The cold, however, was 
not intense : for a thermometer which at nine o'clock indicated 
Sd° F. had risen to 4%° ; a smart breeze from the souih.west 
having entirely subsided. At half-past one a. h., the thermo- 
meter had again fallen to 11°. It was a brilliant night. The 
full-moon had risen over the summit of the mountain, and sh<Hi« 
resplendent on its snowy surface. The guides asleep, I stood 
alone at an elevation of ten thousand feet ; just below me, lay 
piled, in the wildest confusion, the towering masses of ice we bad 
been climbing, and whose dangers we had narrowly escaped ; 
around and above, was a sea of fair but treacherous snow, whose 
hidden dangers we had yet to encounter. The vale of Cha- 
mouny was deeping at the foot of the mountain ; and, interrupt- 
ed only by the occasional thunder of an avalauctie, the pro- 
foundest stillness reigned. The scene was exquiuie : and I re- 
ia scop7 of part of the memorBudum leceived frnm Couttet- "Je Miutigue 
et certifie ivoiT iii 9 foia au sommet du Mont Blanc Je n'ai jamais rencun- 
tr£ autaBt de difBcult^ que cette fois-cl (avec 1e Docteur Ban^, que j'ai ac- 
eompagDi juaq'au sommet du Mcait Blanc) pour aniver au Grand Mulel i et 
la n^ige nouvelle nouB abeaucDup fatigui. Malgr^ tout?8 leg difBcult^s, 
notre roytge a A6 heureui.— X'AaMwnur, le-20 Septemlre 1834. 

(Signed) CocTTET JoaxrH, Qttide." i ^ 
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MMMii OMMmpialiag il, until at the end of an hour and a half, 
a ncolleetiEtt'flf tk»anng^ <^F^ Uligdes, rendered it prudent 
again to take repose. 

At 5 on the morning of the 17th, we left th« Grand Mulet. 
Proceeding at first across the icy valley, that lay betme» us ud 
tbeDomeduGouttet,wereachedahiiost the base of the latter; 
and then ascending more directly, often by a ag-^zag coune, ar- 
rived at the Grand Plateau by 9 o'tilMk : another great stage 
of tte jsmaqt-boog thus accomj^shed. 

The O0mbf fdhn- sanw, frcNn a foot to 18 inches in depth, 
had rendered the way &t%ua)^: it had been needful for our 
leader to ascertain the safety of every step with the baton, and 
we bad proceeded in a line united, t«> or three together, with 
cords, following carefiiUy the same track. Latterly our way 
had lain over vast fields of snow, but the early part of it had 
presented scenery even more magnificent than that of the pre- 
ceding day. Chasms of unfathomable depth, — towers of ice,— 
caverns with almost crystal walls, — splendid " stalactites" guard- 
ing tbe.entrance. Such scenes live in the memory, but cannot 
be adequately imparled by word. No wonder if I often turned, 
and turned again, not knowing how to leave them *. 

Very different feelings, however, soon took the [dace of the 
admiration which this scenery had excited. DifGcuIlies occurred, 
that it required all the experience and intrepidity of Couttet 
andBalmat to overcome. At one point, indeed, it was found 
absolutely impossible to proceed further in the same course ; 
and from the top of a block of ice, obstacles were discovered 
requiring an extensive change of route. After having been 
foiled in several attempts to proceed in other directions, we con»- 
menced a long ascent that afforded the last foriom hope. Four 
years having elapsed since Mont Blanc was last ascended, we 
Icnew not but that from the shifting nature of the snow masses, 
changes had occurred to render the undertaking hopeless ; and, 
thus disfnrited, the labour of the way was fell to be much more 
arduous. The ascent of this part having at length been gained, 
a great fissure next presented, tliat would certainly have obliged 

* The biue-green culour of the ice, when occurring in krge mtaaet, is here 
seen on the grandett scale i a phenomenon not lew intereiUng than .betuti' 
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us to return but for a bridge of snow, or rather of ice, dnoorov 

ed at some dietance. We made for it, — ^it bor^usover, and 
oar hopes brightened. But we had now to pass sonle very 
treacherous ice^ atnoog boles covered up with recent snow, con- 
eetlaDg the dan(p9v of the track. On reaching the Grand Pla- 
teao, howrNTi wr fidt pntty i onfiknt of suBOGaB^ m tbe diffi- 
culties that then lay befiHv u w«n not expccud In bs amir- 
DKHiutable, in tbe existing state of the weather : aad we tben- 
f<H% sat down to breakfast at this spot in very good spirits. 

There are three plains of snow, called the first, second, and 
third Plateau. The third is the highest or Grand Plateau. It 
was on the second or middle one that De Saussure, with eighteen 
guides, passed the second night in bis ascent in 1787. Speak- 
ing of it, he says it is 90 toiaes (= £i7£> English feet) higher 
than the Peak of Teneriffe. 

We left the Grand Plateau before 10 o'clock. Above it are 
tbe Bodiers Rouges, where the fatal avalanche occurred in Dt 
Hamel's attempt of 1820. De Saussure's course lay to the west 
of these rocks : we went eastward of them, by the new route 
discovered in 18S7, when my countrymen C. Fellowes and W. 
Hawes ascended, and by which a very dangerous part is avmd- 
ed. 

Great dryness of the skin was now observed, thirst became 
intense, and it seemed scarcely possible even to alleviate tt. Not 
being jlisposed to give up the prospect around me, a veil that 
had been taken was not used ; and this omission perhaps was 
the cause of some decutication of the face, and not a little sore^ 
ness around the lips and nostrils, which occurred a few days 
after. Possibly this excessive de^cca^n of the face might be 
prevented, by using some unctuous matter during the journey. 
The inconvenient glare of the snow is obviated by the use of 
gre^i spectacles, which indeed were found almost indispensable, 

A dipterous insect was found dead on the mow, at about 
1500 feet below the summit, and a living hymenopteious one 
800 feet higher ; both having probably been carried up by the 
wind. Professor Bronn of Heidelberg, has been so obliging as 
to examine these for me, and reports, that the first, which had 
lost some important parts, corresponds most nearly with the de- 
scription of Syrphm arcuatua of Fallen and Meigen ; and that 
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if it be this, the viciQity of Mont Blanc is a new station for it, 
as, accordiiig'to Meigen's monograph, it had previously been 
found in Sweden only. On the day after nriy return from the 
mountains, I saw two or three of what appeared'to be the same 
insects alive near the *' Jardfn,^ about 9000 feet above the sea. 
They were extremely vigilant, and rapid on the wing. I could 
not catch one. The second, which is very small, is so much in- 
jured and crushed, that Professor Bronn informs me it would 
not be pos^ble to determine it, except in a very perfect collec- 
tion. 

Two large birds were seen at a distance passing over the Moul- 
der of the mountain, from Piedmont to Savoy. 

Our progress after leaving the Grand Plateau, at 6rst ob- 
structed by the passage of some very formidable clifls of ice, had 
latterly been impeded only by the depth of the soft snow ; but 
now we reached the foot of a declivity of SS^ to 40° with the 
horizon, and many hundred feet in length. It was the " epaule 
drcnte" of the summit. The snow here had hardened sufficient- 
ly to prevent our advancing a single step, without holes being 
first cut with the hatchet ; yet it had not become so Irnrd as to 
render firm the footing thus obtained. It was found continual- 
ly ^ving way ; and when we had reached a tolerable height, 
tills became exceedingly dangerous. In no part of the ascent 
were the cords, by which I was attached to the guides, more ser- 
viceable than here. Our progress, too, was so slow, that I suf- 
fered not a little from the cold ; a keen breeze prevailing at the 
time. My feel felt as if all but frozen, on which account the 
footing became doubly insecure. This ascent brought us above 
the Rochers Rouges; the next, a slope of S8' to S0°, apparent* 
ly not very difficult, was to take us to the summit. 

But we had now reached an elevation, where I bad to verify 
the testimony of preceding travellers, by experiendng the ex- 
haustion, consequent on very slight exertion, in an atmosphere 
whose denuty is so exceedingly reduced. This inconvenience 
had not been felt, by me at least, before arriving at this point 
(about 14,700 feet above the sea), and I had not observed it in 
any of the guides. Only a few steps could now be taken at a 
time ; and these became both fewer and slower. Two or three 
deep inspirations appearetl sufficient at each pause to enable me 
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to proceed ; but, on making the attempt, I found the exhaustion 
returned as before. I even felt a degree of iodifierence, which 
a sigitt of the sammit just within reach did not suffice to re- 
move. Slight faintness alBocame on, so that I had at last-to sit 
down for a few minutes : when a littk wine having been taken, 
one more effort was made, and at a quaner {last ^o'clock we stood 
on the highest summit, having been seen to reach it, as we after, 
wards found, both from the valley of Gbamonix and from Mont 
Br^ven opposite*. 

After a feV minutes of rest on the summit, all the eshaustion, 
faintness, and indifference had ceased, and I felt fully prepared 
to contemplate the magnificent and all-repaying prospect around 
and beneath : but of which, as it would be vain here to attempt 
any description of a panorama whose centre is the highest pinnt 
in Europe, I shall say little mdre than that it was not obscured 
by a cloud. As, however, the nearer objects, at such an ele^ 
ti(»ij are necessarily much diminished, distant ones, by the hu-' 
man eye, can be but indistinctly traced. I dwell with peculiar 
satisfaction on the host of ina(!ces8ible aiguilles, projectHig dark- 
ly through seas of snow,' immediately around, and forftiing, in- 
deed, part of the range of Mont Blanc, their summits now ly- 
ing at OUT feet There were pointed out to me the Maritime 
Alps, the chain of the Jura from end to end, the Lake of G^ 
oeva, the Buet, the Gemmi, the St Gothard, the Furica, the 
Matterhorn, the beautiful Mont Rosa, the chain of the App&- 
nines, Mont Cenis, tbemountains of Tuscany, and other heights, 
with the valleys and plains between. All the mountains of the 
Bernese Oberland) the Finster-aar-horn, and the Jungfrau, 
together, formed but an inconuderable portion of the mighty 
whole. 

The height of the mountain, according to the cdeulation of 
De Sauasure, is 14,700 French, or 15,666 English feet (one- 
French foot being = 1.06575 Bngiish)^. The extreme' summit 
is' a iidge nearly 900 feet in length, its direction east and west ; 

* " It requires seventeen hours' ijiarch to reach it (clie summit), but thtt 
difficulties irhich are met -willr lengthen the route, retard the march, and ren. 
der this calculstioD of the- diatance very uncertaiD- Indeed, it is genetaJly 
estimated at eighteen leagues." (Appendii: to the Narrative bg J. Avidja al- 
i«ad; quoted.) 
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114 I>r Barry's Aseeni lo the Simtmit ^Mant SJanc. 
the slope of the north side forming an angjle, estimated by De 
Sausaure (in 1787) at 40°-50° ; that on the south 15--S0'. Thia 
estimate, which applies to the covering of anow, may be consi- 
dered as not materiaJly different at the present time. 
. I found the -height of the barometer to be = 17,052 English 
inches, the attached thermometer indicating 3£° F., suspended, 
and screened by the incasing wood from the sun's rays : a breeze 
blowing from the south. 

De Saussure found the boiling point of water at the summit 
of Mont Blanc to be 68%993 B- (= 187°,234 F.) Natur^y 
wishing to repeat this interesting experiment, I had a fire light- 
ed in a chauffer, provided for the ipurpose. With the aid of 
bellows, our materials, wood and charcoal, were kindled with less 
trouble thui had been anticipated (Couttet assuring me that thia 
had never been done before). * In a culinary utensil of water, 
in full ebullition, I immersed a thermometer, which I had pro. 
cured at Chamonix (vay own thermometer having been broken), 
and carefully observed the height of the mercury when it ceased 
to rise. I am sorry, however, that I am prevented from here 
inserting the temperature indicated. The scale was found to be 
loose, and the graduation very inaccurate, as since discovered oa 
comparing it with a standard. It did not bear the mdcer's 
name. 

The report of a pistol, twice fired, was found very feeble. It 
may be worth noticing, in connection with the subject of sound, 
that when within a few hundred feet of the summit, in ascend- 
ing, the snow being hard and its surface glossy, and some of the 
guides considerably in advance, the creaking noise produced l^ 
the points of their batons in the snow, as it reached me, could 
be compared to nothing but the distant lowing of cattle. 

While on the summit, Couttet fetched me spedmois from 
the Bochers Meridionales, the highest rocks on its south aSe. 
One ot these, marked (A), is a granite ; two (B) are sienttes, 
Qinsisting of a blackish hornblende and white f^par, in inti- 
mate aggregation ; the fourth (C) is hornblende, with veins of 

■ 1 hive tinc« fbund, that Be Saunure had a charcoal fire made on the 
ninuniti but finding it vei7 difficult to support it, he used it only for the 
parpase of melting iaow. A spiiit-lamp was employed hy him for the bcdL- 
ing of water. 
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Dr Barry's Ascent to the Summit of Mont Blanc. 113 
ffibeetos; and the fifth (D) a compound of hornblende and Tel- 
^ar, one of the " Rochers k bulles vitreuaes" of De Saussure, 
who attributed to lightning the glassy bullies presented by 
their surface. 

In our way down I procured specimens of the Derniers 
Rochers (£), two little masses of granite or protogine, projecting 
^rtiugh the snow near the middle of the last elope, and there- 
fore very near the summit on its north side. Fragments, doubt- 
less the effect of lightning, lay around them on the snow. The 
felspar, generally whitish, forrasabout three-fourths of the mass; 
the quartz is grey, with a tinge of violet ; and chlorite and talc 
occupy almost exclusively the place of mica. De Saussure has 
given a most minute description of the composition of these — 
the highest rocks which at that time had been examined by na- 
turalists ; — he stated also the dimensions of one of them, to 
enable future travellers to ascertain whethef the snow continued 
to deepen on the summit. From what I recollect, this rock 
projects just about as much now, as it did at the urae of De 
Saussure's visit, which was nearly half a century ago. 

I intend sending specimens of all these rocks, marked as above, 
to Professor Jameson, for the Royal Museum of Natural Ills' 
tbry in the University at Edinbur^. They are interesting, as 
being the highest visible rocks in Kurope. 

The observations of others were veri&ed regarding the black* 
ish-blue colour of the sky, particularly in and near the zenith, 
as seen from these lofty regions. I was particularly struck with 
the depth of this colour, when in a valley many hundred Jeet 
below the summit, with high walls of snow around. It appears 
to result from the simultaneous reception of rays from the snow^ 
for when the latter were purposely excluded from the eye, the 
tinge of black more or less completely disappeared. To maks 
this observation, I lay on my back, and closed my eyes for some 
moments ; then opened them on the zenith, the snow being shut 
out from view, by a cylinder formed with both hands. I do not 
find a shade in '* Werner's Nomenclature," corresponding with 
the colour, as seen either with or without the snow ; and of course 
it is not easy to speak from recollection on this subject; but 
probably an approach to the blackest tint observed might be 
made by taking friHn " Pansy Purple" a little of its carmine 
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lie Dr Barry's Ascent to the Suvmit of Mont Blanc. 
red, and adding a very little more of raven-black. As viewed 
without the snow, '* China blue,"* with the addition of a very 
little more of Prussiaa blue, might perhaps represent the colour. 
It did not insensibly pass into the pale whitish-blue of the ho- 
tizon, but, what deserves remark, terminated by a well marked 
border at lome ten degrees above it. 

We had all left the summit by half-past three ; several of the 
guides having descended sooner, a few hundred feet, to a more 
iriieltered situation. One of them bad headach, probably from 
some brandy he had taken. The rest individually assured me 
that they were perfectly welt, and they all said that their breath- 
ing had never been affected while at reel on the summit. Ob- 
servations on the pulse of several had been made in the valley, 
with the intention to repeat them on the top of the mountain ; 
but in prosecuting the other objects, it was forgottra. I 
may remark, that 1 ^id not find it needful to take any stronger 
drink, during the journey, than wine, a little better than the 
" vin ordinaire,^ or table beverage of the country. Lemonade 
was found very refreshing. No inclination was felt to eat while 
on the summit. I have already mentioned that unquenchable 
thirst was experienced. 

The descent, in parts impeded by its steepness, and on this 
account attended with not a little danger at the " ^paule drcute,^ 
was, upon the whole, very rapid, — the guides somedmes slid- 
ing down fields of snow, supported by their batons ; and, as 
the steel pmnta with which my shoes were armed prevented my 
fdlowing their example, I was somettmes drawn after them with 
cords in a sitting posture. In passing over a dangerous part 
we had crossed in the morning, I stept with one foot into a 
hole concealed by snow, and communicating with a cavity of 
unknown depth. This shews the necessity of two or three per- 
sons being constantly attached together with cords. 

We returned lo the Grand Mulet by a quarter past six, i. e. 
in little m(»? than one-fourth of the lime it had taken to ascend 
from this rock to the summit It was afterwards found that a 
spectator, a near relative of mine, descending from the Br^en* 
bad, with the assistance of a glass, counted us— seven in num- 
ber — into these our quarters for the night. The scene at sun- 
set, both on this and the preceding evening, was splendid, the 
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Bun'a disk appearing, as noticed by others, very much smaller 
than when seen (rom lower regions. At half-past ax o'clock, 
the barometer was — S1.SS5 inches Englisli, its attached ther- 
ntometer being — 44°.37 Fahrenheit. 

A fire was egain made, the cabin re-constructed on the same 
ledge as the preceding evening, we supped, and retired to rest. 
Two of the guides again passed the night without a shelter (but 
without sustaining any harm). Had a storm arisen, it is pro- 
bable that we should all have done the same, for a gust of wind 
^ould have blown away the batons and sheet, which formed 
our cabin. 

As many of the attempted ascents of Mont Blanc have been 
unsuccessful from bad weather, extreme cold, or fatigue, it 
seems exceedingly desirable that a more substantial shelter 
should be provided, into which a party could retire for even a 
few days, if requisite ; and as additional interest would be given 
to Chamonix by any thing facilitating the ascent of Mont Blanc, 
it might be worth the consideration of the Sardinian Govern- 
ment to employ some men a month or two in hewing out a ca- 
vity in the Grand Mulet rock for this purpose. 

The next morning, 18th, on this rock, the barometer, at a 
quarter past six, stood at Sl.ldS inches English, the attadied 
thermometer being =: 39'.87 F. Specimens were collected of 
the plants within reach. Among them were Aretia alpina, 
Saxifraga bryindes, Poa laxa and nemoralia, with several lichens 
and mosses not yet determined. Specimens also were taken of 
a micaceous rock occurring here, containingiron-pyrites; also 
of gneiss with asbestus. A small bird was observed on the rock, 
which, however, I did not see. We were gratified, justlwfdre 
starting, with the si^t of a splended avalanche, which occurred 
at a distance, as estipiated by one of the guides, of " une dcmi- 
heure," (= H ™''^ English,) and in a few moments a shower, 
resembling sleet, that resulted from it, reached us. 

We left the Grand Molet at balf-past seven a. m., and retrac- 
ed our steps as neariy as possible across the glacier ; here and 
there, by a shorter passage, saving part of tlie distance. At the 
foot of the Aiguille du Midi, numerous fragments of ice, very 
- newly fallen, covered the ground for a considerable distance, 
and we hastened over it in dread of more. _, 
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Having safely re-croased the glader, all serious danger va$ 
pasL The undertaking had been particularly well-timed : it was 
Dot until De Sauasure's third attempt, and after he had contem- 
plated the ascent for »x-and-lwenty years, that he succeeded ; 
and the indefatigable Bourrit was obliged to return at five dif- 
ferent times, and never accomplished his object. 

It was very interesting to me, just before reaching (he valley, 
to meet with Jacques Balmat, an old man of 73, who, in an aU 
tempt to ascend tbb mountain in the year 1786, having passed 
a night alone and unsheltered in a storm upon the snow, disoh- 
vered a way — probably the only way— of reaching the summit, 
and the same year conducted Dr Paccard to it. He was De 
Saussure's prindpal guide in 1787, and has been sumamed 
" Mont Blanc." 

Between three and four oMock in the afiemoon, we arrived 
at the Fricffy, not having met with any accident, and having had 
three days without a cloud. The barometer brought dowi) 
from Mont Blanc stood at S6.918 English inches at B r. h., the 
attached thermometer = 71°.87 P. ; hence I found that it had 
sustained no injury, and that the observations taken at the sunir 
mit, kc. might be relied on. 

It appeared, by the list at the Priory, that mine was the 16th 
ascent, and later in the season by seven days than any former 
one. By the same document, I found myself to be the :20th 
person (guides not included), and the ISth Bnton, who had 
reached the summit. A certificate of having accomplished the 
aseent was, as b usual, received from the Sindic of Chamonix, 
attested by the guides.* 

* ExtiBct of the certlflcate i — " Nou«, Sindic de U Cotnniune de Chimoaix, 
pnOTlnce de Faudgny, Duchi de Bavoie, cerlifloDS et attestons k qui de drmt, 
que Mondeur Martin Bany, Angtais, Docteur en Medecine et en PbUosophU^ 
B &it, I'asceiiBion du Mont-BIanc, le diz-aept du Couiant, acrompagn^ des 
wi guides de nomn^s Tainaz Jean Pierre, Couttet Joseph Marie, Balmat 
Jean Michel, Deipland Fr^nfoii, Toumier Simon, et Tairraz Jean. Qu'il* 
sont partla de Chamonix le seize du Countnt pour aller coucber au Grand 
Muiet, et parvenua le lendemain dix-sept du Courant aur la dme du Mont- 
filanc, k deux heures apr^ midi, avec, un beau tema, ou Mr le Docteur Barry 
eat reat^ sceompagn^ de sea guides plus d'une heure de terns, et ou il a fait 
diveiMS experiences pbiaique^ et abserrBtions barometriquea. Qu'il sont 
aUGcesdvemant redft cendua coucher au Orand Mulet, oil ill soat snivA i. 
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Of tbow who h«ve reached the •ummit up to the pmeot time, 
there appear to have been 1 Savoyard, 2 Swiss, IS Britons, 
1 Comtandais, 1 Genoaii, 1 Pole, S Americans,— in all, SO. 

'On the day after my return from the mountain, I visited on 
foot Mimtanvert and the Jardia, returning-to the Priory in the 
evening, a distance estimated at 11 leagues, (a tolerable proof 
of my not having suffered excessively from fatigue). The ob- 
servations with the barometer* and thermometer at these places, 
as well as those already mentioned, are given in the following 
table. 

Mont BUnc Summit, SepU 17. ML 2i. Barom. 17,062. ^^j^^jsrJWF. 
35. ... ib'.sa ... 



. \ ... 17. P.M. el 



28. ... 44°,S7 ... 

. 9a ... S9°.87 ... 

mnory. Cbamosiz, ... IS. p.m. 6. 1 anoiD iiaqir 

(Aft(* descent fi«mM. Blanc.)/ - *®'"^^ - "■37- 

Jardin, ... 19. P.M. 3. ... 22,034. ... sa°.44 ... 

MontanTert, ... 19. p.m. 8. ... 2^34. ... 61*.25 ... 

Priory. Oiamonix, ... 19. »Ji. II. » ^ita-t Rj«.fio 

(Afterretunung from Hardin,)/ - 36,9,3. ... 64 -62 ... 

I have not yet seen the usual report of the barometrical ob- 
servations taken at the Great St Bernard and Geneva, for the 

•ept beureg du reir, et tie retowr id aujooTdhui k Chamonrx i trois beure* 
apr^ midi, tous saingetBaaft, que pendant lew aseetuiaii,Hs(mt Eonttnuelle- 
ment [firei^uemtaent] ^t^ Bper^ua et obaerv^B par la multitude dea vajugeun 
qui se trouvaient i. Cbamoniz, et par les babltacta de la Connnuae, m£me au 
moment uu its aixiv^renl k la sommit^ de cette montagne dont I'tlevation fidt 
temerite ? et la rend remackable. • ■ > ■ ■ En temo^age de quoi nous lui 
svanB StSi-vti \e pr^seU que qdub avonc alalia, avec lea sisLguide* de Mr 
Barry." 
CHAMomx, U IS. 7^, IS34. 
(Signed) CatUtel Jetep/i. Le Sindic de Quimotiix, 

Miehel Balmal. (Signed) CorTiiT. 

Jean Tturrax, Sindie. 



Franpih Derpbmd. 
Pierre Tairrasi. 
* The barometer employed for these observaUons was an excellent one, by 
Oourdon, Geaevlt ; and it appeared to be iu good order. I bad borruved it 
upon the spot, just belbre the ascent. Although its graduation wan according 
to tbe French scale, the observations are here reduced to EngUah inches, for 
the readei*! convenience. The Instrument was subtended at s hei^t to suit 
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woDth, or those made at the§e places od the 17th migbi have 
.been added to the ^xive ; perhaps, however, Geneva is too dis- 
tant 8 station,* as long ago foreseen by Sir George Shuoltburgb- 
Mabtik Barky. 
Htidtlterf, It qf llA MtKllt, (Xott.) 1834- 

P. S. — Since the above, I understand that Count Tilly, an 
Austrian, has ascended Mont Blanc. He is reported to have 
reached the summit ** on the 9th October," i. e. twenty-two days 
later ; but, I lament to say, it is rumoured that his feet were 
frozen in coming down. 

the pje, and shaded fhim the nin as alresdj mentioned. It U a subject for 
r^ret, that the suddeniieia of tn; journ^? up the moiuit«in« — tempted aa I 
.WH^ at its baw, by tke flneneaa of the aeaiion i— precluded me from obtaining 
additional Instrumeutt, irith vhich the data mlj^t have been completed, lor 
repeating ibe calculationa of preceding travellen bb to the hei^t of Mont 
Blanc 

' It ia a remarkable fiwt, that the arerage difference* between the mercu- 
rial column at tlie Hoapice of the Great St Bernard and that at Geneva, are 
far fixtm unifiirm ftom time to time, although tbeae averages are deduced 
tram obaervationa of twelve montbi,-.na period auScientl? long, one m»j 
puppoae, t^ compenmie the effect of anj poaiible error. I am informed b; 
a relative of tnlne, that the comparative heights of the mercury at these two 
nation^ tar ten year*, aa p,ven in the Bibtlotheque Univerielle for 1839, 
tome L pp. 27 and 33, if both be reduced to the decimal fractions of a 
," ligne," appear to be aa fallowt ; their difference^ it will be seen, inaerted 
a the last column, are not a uniform quantity. 
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On the Teredo navalU and Limnoria terebrans, at at preteat 
existing in certain localities on the Coasts ^ the British 
I^nda.* By William Thompson, Esq. Vice-President 
of the Natural History Soaety of Belfast. Coramunicated 
by the Author. 

The most recent notice which I have sera of the Teredo nOr 
vaUs, is in a paper " on burrowing and boring marine animals," 
published in the '* FhiloEophical Transactions" for the year 
18S6, wherein the author, Mr Osier, remarks, " as a British 
animal I believe the teredo to be nearly and probably quite ex> 
tinct. In the harbours of Falmouth and Plymouth, where M^ 
years ago it was so abundant, it is no longer to be found. In 
the royal dockyard at Cevonport, I was shown two specimens 
which had been taken out of a pile many years before, but they 
were treasured as a curiosity ; and I was assured by Mr Church- 
hill, the master shipwright, that at present they are never met 
with. The shipping of Swansea trade to every part of the king- 
dom, and we have nearly four thousand arrivals in the year^ 
ch'ieAy from coasting voyages ; but, though very few of the ves- 
sds are coppered, we never see the Teredo." 

All parts of the kingdom have not, however, since the period 
of Mr Osier's communication, been exempted from the ravages 
of the Teredo, as four or five years ago it was observed that 
some of the i^les used in the formation of the pier at Portpatrick 
on the coast. of Ayrshire, had been materially injured, and some 
of them indeed destroyed by its perforations. Since that time, 
the evil has most materially extended, as has been evinced by 
pieces of limber a very few years under water, being, at various 
times, but more espemlly during the late gales, cast ashore, 
having previously been rendered useless by this destructive ani- 

For specimens of the Teredo, and pieces of wood containing 
its shell- and perforations, I am indebted to the kindness of Cap- 
tain Fayrer, R. N. (of H. M. steampacket Spitfire) who is ever 
forward to communicate whatever is within his reach, that can 
in any way t«id to advance the knowledge of natural history. 
■ Kead before the Roval Socielv of London, 16th June 1834. 

■ogle 



122 Mr Thinnpscn o» Ae Teredo navalit 

From such authors as describe the uze of the Teredo navaKty 
I niake the following extracts. In the Eocy. Brit, and Rees's 
Cyclopaedia, it is stated, that ** this creature is wonderfully mi- 
nute when newly excluded from the egg, that its utmost bigness 
is a foot long : three or four inches is, however, its more frequent 
length." Linnteus, and after him Gmelin, in his edition of the 
Systema Natura^KetaaT^s, that the shell of the Teredo navalii 
is from four to six inches in le;^th : this is also the size assigned 
to it by Matten and Rackett (Linn. Trans, v. 8), who, however, 
add, " vel majis longa." Dillwyn (Desc. Cat. of Rec. Shells) 
observes, that it is " sometimes a foot long, and about three- 
fourths of an inch in diameter at the lower extremity, &oni which 
itiapcrs slightly to the summit ; but the shell in these climates 
is rarely more than half so large." Home (Phil, Trans. 1806) 
informs us, thai of ■ number of these animals sent him from 
Sheerness, the largest was in length eight inches. ' Montagu 
(Test. Brit.) says, " this part [the testaceous tube] is rarely 
above three-foUrths of an inch in diameter at the larger end, and 
a foot in length in our climate ; but exceeds that in the more 
Bouthern puis." Baxter, in a paper communicated to the Royal 
Society of London (Phil. Trans. 17S9-W, part 1), " On the 
Worms which destroy the piles on the coasts of Holland and 
Zealand," ascribes thirteen or fourteen inches as their greatest 
length. Denovan (Brit. Shells) states, that he has " seen one 
of them whose progress through the solid plank had not been 
interrupted, that had grown nearly to the length of eighteen 
in^es ;" and Turton, in his Conchological Dictionary, describes 
the tube as being " from a foot to two feet in length ;^ but no- 
tber he nor Dntovan informs us whether they were Brilidi or 
foreign specimens that attained the greatest magnitude which he 
mentions. 

In addition to what is just quoted concerning the general Biz« 
of the Teredo, it may be added, that the currenj opinion of au- 
thors is, that the dimensions of the animal is much greater in the 
wiumer regions of the east, than in the comparatively temperat« 
climate of Europe. The specimens, however, received from the 
northern locality of Portpatrick at various times, equal, if not 
surpass, in magnitude, the largest as yet stated to have been met 
with in the Indian Ocean, having almost attained the Ici^h of 
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two feet and a bdf. Id refdy to certainqueriea respecting the 
6128, &c. of the Teredo in the east, C^Hain Fayrer favoured me 
with the following remwks, dated Portpairick, 2d January/ IS84 
*' HaviDf; been many voyages in cominand to India, particular- 
]y to Bengal, I have frequently there had opportunities of see> 
iDg the destructive eilects of the Teredo, and so far as my me- 
mory serves me, without having actually specimens to refer to, 
should at once pronounce those at Fortpatrick the same species. 
I do not think that I ever saw larger specimens in India than I 
have observed here." 

Of the piimary valves, the largest from Fortpatrick are fxova 
the hinge to the pointed margin J of an inch in length, diameter 
the same. The opercula vary much in form in different speci- 
mens, but are generally similar in length to the primary valves 
in the same individual, and like them are covered more or less 
with an epidermis. The greatest diameter of the testaceoui 
tube or case at the larger end, is J of an inch, at the smaller it 
varies from IJ to 3 lines. All of ihe specimens have from 1^ to 
S inches and upwards of the smaller end of the tube greatly con* 
tracted within by laminae, also the partition producing the doubla 
aperture extending but a few lines from the very extremity. The 
greatest thickness of the shell is at the smaller end, where, at 
the commencement of the Umins, its conustence is from g'g to 
^Q part of an inch ; from this it becomes gradually Ibinner to- 
wards the greater end, which, in the very largest speamens 
(those some inches above two feet) is found to be closed up, but 
in several others there is no deposition whatever of testaceous 
matter for some distance from die termination of the cell. In 
one perforation about SO inches long, the body of the animal 
has had no testaceous covering for the last S^ inches ; in two 
other cells of about 2 feet, no deposition appears fot 4^ and ij 
in<^eB from their termination. 

All the timber at Fortpatrick in which the Teredo had form- 
ed its habitation is pine,* and perhaps to this circumstance the 
superior size of the animal may chiedy be attributed. On this 

• * Captain Fairer iuforms me, that at Calcutta he has seen the Trrcdo in 
Veal, fituMi, SnuJ (both allied to the Teak, but of a harder qualitj), and other 
wooda used in ship-building, and has known it in the Hoogl; River to destroy 
the keel of a vessel afloat, in the short space of four or live months. 
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subject it is remarked in " Rces^s Cyclopjedia," (copied, I be- 
lieve, from the " Historia Naturalis Teredines'" of Setlius), that 
" the kind of wood in which these worms arc lodged, makes 8 
great difference in the appearance of their cells, as they work 
much more speedily and successfully in some kinds than id 
others. The fir nnd alder are the two kinds they seem to eat 
mth the greatest ease, and in which they grow to the greatest 
size i" but in this same article thdr " utmost bigness' is said to 
be " a foot." 

Though it is well known that the Teredo bores in the direc- 
tion of the grain, it may be observed that it does so whether the 
position of the wood be perpendicular or otherwise. Captain 
Fayrer indeed remarks, that it " has a decided disposition to 
■work liorizon tally.'" It is, however, often obliged to deviate 
from a straightforward course, and exert its power of working 
against the grain to avoid such obstructions as nails, timber- 
knots, and the tubes of its fellows, and make a winding or an- 
gular habitation, accordingly as such impediments occur; but 
these circumstances seem not eventually to impede the progress 
of the animal, or liie formation of its shell, as some of the very 
largest specimens I have examined are the most tortuous. 

Captain Fayrer states, that at Portpatrick the Teredo does not 
seem to have any preference to situations that are occaEaonally 
left dry (See Osier in Phil. Trans, v. cxii. p. 358), as it is found, 
taking medium for tides, at the depth of thirty feet, but that he 
has nevertheless obtained the largest specimens near the surface. 

As I have never had an opportunity of seeing the animal Teredo 
navalls alive, I am only enabled, from an examination of speta- 
mens recently dead ot preserved in spirits, and of timber sub- 
jected to its operations, to offer an opinion on that part of its 
ecmiomy, above all others the most interesting — the method by 
which it forms its cell, and thereby causes such vast destruction 
to shipping, and to timber exposed to its influence in the sea. 
On this subject, authors of eminence are directly opposed to each 
other in opinion. Sir Everard Home and Mr Osier attribute 
the perforation to the unassisted agency of the primary valves ; 
whilst Colonel Montagu and Dr Turton* as Grnily believe that 

• The climax of the argument used by Dr Turton is, that " the Internal 
lemiuutign of every perfbretion is spherically concave, and not abruptly trun- 
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it eSD only be effected by means of a solvent. I sm not iaclinett 
to adopt either theory^ but venture to advance what I believe to 
be a new view of the subject. I would ascribe the smoothly 
lounded tennination of the cell to the action of a solvent* ap. 
plied by the proboscis (so called by Sit E. Home, who mentions 
its vermicular motion, though he attributes to it a very different 
use), which thus acts as a pioneer in mining a passage, that is ' 
afterwards increased to its final dimen^ons by the boring action 
of the primary valves. The spherical termination, I am satis- 
fied, could not be effected by these valves or boring shells, al- 
though, with the exception of this smoothly rounded part, they 
afford sufficient evidence of their rasure in the irregular trans- 
verse furrows which are more or less apparent throughout the 
entire circumference of the cell. With regard to Montagu's ar- 
gument of the constant presence of an epidermis on the boring 
^ells, the only pari of the shell that I conceive to be re<)uisite 
for the operation of cutting, is, in the specimens which have 
come under my observation, always free from such a eoveringf 
and so far from being " tender and fragile," is abundantly strong 
and sharp for the purpose here allotted to it. 

During the nine or ten years that the Teredo has-been esta- 
blished at Portpatrick, -|- it has not degenerated, as specimens 

Ote, which must be the case if it were effected OD the principle of a centre 
bit" That of Colunel HantagU ia, that " live ahells are alwaja covered -wVrh 
an epidermis, which mu8t eTentunll; have beeii lemoved bj tb« ^eitsaaxy 
friction applied to the boring and piling of timber." 

• Not having a knowledge of chemiitrj, I cannot pretend to say what this 
solvent rasf be. The moat recent suggestions I am aware of on the subject 
of sotveots ia the following, which I extract from the last work of mj friend 
I^Drummond, entitled "Letters to a Voting Naturalist." At p. 260 of the 
first edition of this work, it Is asked relative to the power possessed b^ the 
Pholadei of boring, " May it not be possible that Uie animal has a power of 
decomposing tbe sea-aalt as its wants may reijuiie, and applying the liberated 
muriatic add to the stdution of the calcareous rock ? The muriate of time Is 
particularly soluble in water, Bouucb so. indeed, that it forms a deUquescent 
salt, and therefore it would be carried oGf as fast as it could be formed. Tbl^ 
howerer, ia mere conjecture; but tbe subject is worthy of regular investiga. 
Uon by observation and'eXperimenL" 

f This space of time is presumed from a compariaon of tbe efiects of the 
Teredo in the first piles in which it wa^ noticed about five jeara since, with 
those now taken up, wliich are known to have been put under water at that 
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juat receiTed (January 1834), which were alive in their native 
dement a tew days ago, are of equal size to those sent from 
the same plcice five years since, when Its presence nas first disco* 
vered, shewing that it has not been affected by the cold of the 
winter season, as we might reasonably expect, were the animal 
truly exotic. 

By Mr Hyndmaii (Member of the Natural History Society 
of Belfast), I have been favoured with some valves and <^>ercula 
of the Teredo tiavtdis, which he obtained from the bough of a 
tree, found imbedded in blue clay twelve feet beneath the sur- 
face, during the recent excavation of Dunbar's dock in this town. 
The greater number of these specimens are small, but one shell 
and the valves and opercula of another, or of its fabricator, are 
as lai^ as any froni Portpatrick. The shell of another of these 
u one-tenth of an inch in thickness. On consideration of the 
depth at which this tree was found, and the presence of several 
strata of shells above it and near the surface, I come to the con- 
duson that it was deposited in the place of its discovery at a 
very remote period, not only for centuries before there was any 
history of the Teredo, but before Europeenjoyed any commerce 
with either the East or West. 

' Though it should be said that we cannot reasonably conjecture 
what the final destination of a piece of timber cont^ning the Te- 
redo may be when once committed to the ocean, yet from the 
Jkct of its being discovered at Belfast, in the situation just de- 
scribed, added (without taking other drcumstance^ into conside- 
ration) to its reaching the magnitude at Portpatrick which it 
does in India, I am disposed to consider its foreign origin very 
doubtful. If this animal has been originally introduced, and 
has been preserved only by occasional importations (See Osier 
in Phil. Trans.), should we not rather look for it in those ports 
of the United Kingdom, where vessels from every quarter of the 
globe are congregated, than in the obscure harbour of Portpa^ 
trick, which has never been visited by a foreign craft, and is on- 
ly used as a secure station for His Majesty's steam-packets that 
ply thence to Donaghadee. * 

■ WheD visiting the western coast of Ireland in June 1834, accompanied 
b; Robert Ball, Esq. of Dublin, we remarked that nearly all the timber used 
tff the peasantr}' lirinf; near the shore was pierced bj the Teredonavalii. TUi 
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F The Teredo holds not undisputed sway over the piles at VoTtn 
patrick, as the disastrous effects of aootber species are but too 
apparent This is a very minute crustaceous animal, first de- 
scribed about twenty years ago by Dr Lsach (Edin. Encyc. 
vol. vii. p. 433, and Linn. Trans, vol. xi. p. S70), who made of 
it a new genus, and announced it under the appropnate title of 
X^imnoria terebrans. Kirby and Spence, in their " Introduction: 
to Entomology '" (vol. i. p. 286, 1th edition), observe concern^ 
ing it : — " If this insect were easily introduced to new stations, 
it might soon prove as destructive to our jetties as the Teredo 
navalia to those of Holland, and induce the necessity of substi- 
tuting stone for wood universally, whatever the expense ; but 
happily it seems endowed with very limited powers of migration, 
for (hough it has spread along both the south and east piers oS' 
Bridlington Harbour, it has not yet, as Mr Lutwidge infonuf 
me, rettcbed the Dolphin, not an insulated jeity within the har- 
bour." 

At Porlpatrick the real is doubly worse than the imsgiqary 
danger contemplated by these benevolent authors, for the dread- 
ed Teredo navalit and the Lmnoria terebrans have here com- 
bined thar forces ; the former consuming the interior of the pile, 
i^hilst to the latter the exterior falls a prey. The result of these 
united efforts can hardly fail to be the utter and speedy destruc- 
tion of all the timber in the pier. 

A piece of sound pine timber which I examined, and which 
had been originally nine incites in diameter, when taken up af- 
ter being five years and a half used as a pile, was so reduced by 
the continued operations of these animals, as to contain not more 
thui about an inch in breadth of sound timber in any part, and 
in several places was pierced entirely through. This pile wM 
placed fifteen f^t below high-water muk^ and only left dry du- 
ring the low water of spring-tides. 

In the " Introduction to Entomology," it is stated that "no 
other remedy against the attack of the Limnoria is known, than 
that of keeping the wood free from salt water for three or four 
days, in which case it dies." I remarked this animal to be much 

was more espedallj tbe case in the islani! of Achil, where we in vain sought 
for ft piece of even trivial dlmenmons, tfa&t had not fonned an hoUtatioB &> ' 
the Teredo, previous to being subjected to the use of man. 
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more tenadous of life than here represented ; as on examination 
of a piece of wood received on the 10th of January, and then 
placed immediately on il9 end in a dry room, I found many of 
the Limaoriie alive and active on the 18th and SOth, and one 
even on the 25th. of that month, proving that it can at least 
subsist with very little moisture. The wood in which ihey were 
had been taken from the sea a week before it was sent me, but 
was occasionally during that time moistened with salt water. 
These animals were generally of the size assigned to them by 
Dr Leach, of from one to two linesin length, but a few exceeded 
his maximum by nearly a line. When touched, they contracted 
themselves nearly into a hall, as described by this anthor- 

Dr Leach remarks, that *' when interrupted in their progress 
liy a knot on the wood, they pass round it," which they certainly 
do in the first instance ; but it is evident, on the inspection of a 
piece of wood in my possession, that when the softer parts fail 
them, they return to the knot, and consume it also. On re- 
moviug shells of the Teredo, I have observed that the Limnoriit 
continue their operations until they come in contact with them. 

Afler fnentioning the belief of the inhabitants of BridlingtoDi 
that the Limooria was left there a few years ance by an Ame- 
rican vessel, it is observed in the Introduction to Entomology, 
" that it is an imported insect, and, like the Tm^o navalis, not 
originally an European animal, seems very probable from the 
fact, that I can iind no description of any species of Oniscus, at 
til resembling it, priw to that of Dr Leach, who seems first to 
have given it a name; aaditappe«^ highly improbable, that if it 
had been an European species, it should not long since have at- 
tracted attention, and been described." It is truly ungular that 
this animal should have become known to naturalists within so 
^ort a period ; but respecting its foreign origin, I may observe, 
that the concluding remarks on the Teredo, relative to that' 
species being indigenous, apply equally well to (he Liranorise. 
I believe there is not yet evidence that the latter is found in fo- 
r«gn countries, and as to get^raphical distribution, it is recorded 
as occurring only on the eastern coast of Britain, in any work 
that I have consulted on the subjecL In addition to the lamen- 
table proof already given of the Limnoria's existence on the op- 
poute coast of the island, I can vouch for its occurrence still 
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farther west than Fortpatrick, as there is at present near the 
beach at the entrance of Belfast Bay, a large birch tree {Betida 
oSta), vhich was thrown ashore, after being for some time sulv 
jected to the sea, that, wherever decorticated, has been eatea airay 
to the depth of some inches by this animal. The presence of 
incrustadonBor5^rpute,Sa/ani, CUtia, FlustreB, &c., allofna^ 
live species, on such parts of the barkas remain, affords circum- 
stantial evidence that the tree'has not been washed from any 
foreign locality. 

Since the above was written, I have received the following 
additional information on the Teredo and linntoria, from my 
friend Mr Hyndman, who, at my reifuest, gave attention to the 
subject during a visit to Donaghadee (in the county of Ddwn)^,' 
in February ISS4. Mr Stephen, the oversea- of the Harbour 
of Donaghadee, states, that soon after the works ctnnmenced in 
1828, the building float was found to be perforated by the Te- 
redo, but that the animal did not aflerwards appear in any num- 
bers. I myself examined two piles of pine timber that had been 
used in the works. They were put down in 18S8, and taken up 
in 183S ; one of them had a few perforations of the Teredo in 
it ; they were both eaten away lo a con»derable extent by the 
Limfioria, which attacks all wood here exposed to the sea. Eliit 
partlculariy Buffem from it. Memel timber, as may be supposed, 
withstands it louger than the American pine. Mr Stephen in- 
fofoted me, that upon one occasion on examining tlie bottom of 
the steam dredge, the wooding sheeting was found to be almost 
totally destroyed by the Limnorise; indeed, to such a dfgree, 
■ that the men could almost thrust their hands through it. Buoys 
used about the harbour had occasionally to be renewcil, in coo-' 
sequence of the destruction caused by the Limnoria: alone, as 
they have not been yet attacked by the Teredo, nor has the lat- 
ter so much injured any piles as to render them unfit for uSe. 
Its effects have not been thbught of, compared with those of the 
Limnoria ; and it has been against this species that any precau- 
tions. have been taken. As an experiment, Mr Stephen once 
coated two sides of a piece of ^mber with the common mixture 
tff tar and sulphur, and the other two with white paint ; and ha- 
ving done so, placed them under water. The sides coated witfi 
the former were soon attacked by the Limnoriie, but those which' 
VOL. zvni. »o. XXXV. — januaby 18S5. . ^^oOqIc 
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were painted mnained uninjured. The plan successfully pnur-- 
tiaed in some places agwnst the Teredo, of studding the timber 
exposed to it, so closely with broad-headed nails, that the rust 
exuding from them soon •overs bH the wood, has tieen quite ef- 
fectiTC here when used i^nst this animal. Mr Stephen states 
that the Limnoria is. very destructive at L«th*, but it is un< 
btiowiiat Dundee. Can we attribute its absence from the latter^ 
place to the comparative freshness of the water there, as at the 
Bell Rock utuated so near, the destruction it caused was so 
great as to be the means of first bringing the species to light. 

In March 1834, 1 saw in the cotlec^n of Bobert Ball, Esq. 
of Dublin, a specimen of wood jHcrced by the Linmoria, which 
my fiiend informed me ba -procured at Yougal,-in the county of 
€ork, fbur or five years previously ; specimens of the Teredo" 
navalis, also shewD me by Mr Ball, were found by him in con- 
junction with the former species, in the timberof a sluice exposed 
to the inftuence of the sea. Mr Ball states, that about eight 
years ago, he saw several pieces of timber irom the harbour of 
Dunmore, county of Waterford, that were perforated by the 
Teredo, which caused great destruction there at that time. 

When on my way to England on the S7ih March, I examined 
the jetty at Kingston (Dublin Bay), which I am informed has 
been seven years constructed, and observed that some of the tim- 
Iters, originally about eight inches thick, and two feet in breadth, 
kave been at the base, or where most under the influence of the 
sea, entirely eaten-away by the Limnoria; and that in others, 
large nails projeet for nine inches from the present surface of the 
wood, thereby shewing -that the intermediate space has fallen a 
prey to its ravages. During the two hours I remained there, ■ 
which were those immediately before and after the extreme of ebb- 
tide, the partof the jetty which had most suffered, w^s lefl dry. 

' The entire of tbla paper (excepting the Dota oa the Teredo, ■■ obterrea 
on the western cout of Ireland), wag written prerious to the publication of 
DrColdatreain'E excellent article on the subject of the Limnoria terebrans, in 
tiie Edinbiugh Kew FhUosojAical Jounnil fbr April 1B34, in wMch the de- 
■tnieUoD produced by tbla aglmal at Lelth, Is parUculari; mentikneil, aa well 
•a (on Mt StereMoa'i authority) ita ooeurrence on tba coast of France nnd< 
the Netherlands. 
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AudtAotCt " Birdt of America *," and " Oriiith^dgiad Siis- 
grc^hf f." 

The second vobmie of th« splemfid lUustRttions- 6f the Oni' 
thology of the United States, published under the name of th'6 
** Birds of America,^ has been before the public for some time ; 
and the second volume of the *' Otnithological Biography,*' cott- 
iajning descHptions of (he birds' represented in the work just 
mentioned, has just made its appearance. This vcJtimc has 
been expected with impatience, and wHl be ^ead with pleasure, 
by many besides the author's extended circle of personal friends 
and patrons'; but, before offering our opiniofk respecting it. We 
shall make a few rentarksAD the vokimeof plates, which we shall 
view in the twofold- Kght itt which they reqbiKt to be seen ;-^^ib 
sdentific representations of birds,' and as productions of art ca>- 
culated to afford pleasure to' those who ttti tot ornithologists 
■ either in right or in courtesy. 

The first plate contains the semblance of an old r&ren, saga^ 
cious, cunning, and mischieTOus, but wijhsl grave and sedate, Kke 
many individuals met with in human society. Wk do not much 
admire this plate as the first' of so splendid a series, and should 
have preferred seangin its place some of those beautiful pigeons 
or grouse which we find in the vdiime, or, stMI hlore, the fine 
figure of the goldeii eagle, the drawing of which nearly cost ^ 
artist Ihs life. 'We have nd objection, however, to the naJk 
which the raven here assumes, for he is certainly as rtapedoMe 
ft bird as any that could be named; 

The group of blue jays in the second plate is extretnely beaO- 
tifuli One of them has thrust' his bill mto a pigeon's e^ ; an- 
other having broken the shdl is endeavouring to fix it with Ms 
foot, but the ladle has couped, and its savoury contents are 
streaming over the beard of another, who thrusts himself for- 

* Ths Bird* of Aawrico, from ori^nal dnwlng*. Bj John J. Audubon, 
F. R. SS. L. & £. lu:. FoUo, VoL II. 

f Ornithological Blt^n^y, or an Account of the Hablti of the Birds of 
the United Stttes. B; John J. Audubon, F. R. SS. I. & E. &«■ Super. 
Royal 8vo. Vol. II. 

*» 
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Ward to obuiu m share of the plunder. The Canada jay,' of 
which Mr Strainsoti^B " whidcey jack" is the hopeful sod, albnt 
lie disclaiols the conDection, makes a very pleasing picture,' 
backed as it is by the fioe foliage of the white oak ; and the 
{pleated -woodpeckers, grubbing and btckering otr an old stmnp 
amid clusters of racoon giapes, make us almost forget that gas- 
hght and coal-fire, -with which we view them, are not a confls* 
gratioD of the Ohio wood& 

The next plate that strikes us, is that representing the neat oX 
the ferruginous thrush, invaded by a villanous black snake, who 
is likely lo pay iat his temerity, for two good neighbours have 
come to the aid of the distressed birds,- and, while one tears the 
hide of the ugly reptile, another aims a blow at his eye, and a 
third b rud3i to pull his ttngue out by the root ; but, alas ! the 
female has been strangled by llie serpentj the nest has been upr' 
•et, and as yet the issue of the conflict is doubtful. 

The snowy owls, perched onlhe frail twigs of » decayedtree, 
amid the gloom of a thunder-storm ;> the young white-headed • 
eagle, screaming for. his abs(nit mother; the' migratory thrushes, 
just arrived with a supply of food for their \^Qracious younglings ;- 
the meadow-larks, with their nest embowered among the yellow- 
flowered gerardias; and the beautiful yellow-breasted chats, 
who have pitched their camp in a pleasant place, among the 
fibgrant leaves and delicately tinted flowers of the sweet-briar, 
are all objects worthy of the most intense study of the omi- 
thologjcal painter, and the admiration of every lover of Nature's 
wonderful works. 

We have passed over as many sparrows, finches, and~ fly- 
tatchers, as would suffice to stock a little wood, not because they 
are not all beautiful and striking, but because where all is ad- 
mirable it is difficult to select what is most so; and now,'having 
arrived at the lllst plate, we are at once struck with something 
out of keeping. It is the figure, stiff and straight, of a Stanley 
hawk, perched on an island a hundred yards off, and yet rcpre- 
tentedof the nainrat size, while the tip of his tail covers a tongue 
of land not ten yards off. The engraver must have stuck tifia 
bird in the wrong place, or the artist must have meant it as a 
caricature, like Hogarth's famous print, iii which a man on a 
distant hill is lighting hii pipe at a candle held out of a window 
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ia the fure-ground. However thu may ht, Audubon ecu tSotA 

a bad figure, especially when it has be«n made, twenty years ago> 
from a bird Which he has not unce had an opporttmtty of seeing. 
The next plate o( sparrow-hawki affords a perfect coiitnut ; ior 
there the most easy and graceful attitudes are exhibited. . , 
The nighuhawk, silently gliding among the oak leav^et ; Has 
■barp-tailfld finches, creeping along the stalks of the fflvsh- plants; 
the turkey buzzards, which we cian almost imagine tft bioell qf 
carrion ; the pleasant authab^ea, ever busy, and therefore never 
dull ; the snspiciotts crow, watching, from the top of a walnut> 
tree, the young rustic, who is advancing with on old musket 
cbai^d with home-made powder and slugs large enough to kill 
a mammoth; the Caracsra kites,, makiog fiercelove; and the love- 
ly Zenaida doves, perched among the white and purple blos- 
soms of the anona, — are objects on which we could. look ItHig 
without any abatement of admiration. The delicatety-{)eiicilled 
tawny thrush ; the glowing Eeywest dove ; tbe laving bam- 
swallows, which, assuredly, none hut Audubon could have so re- 
presented ; tbe tiny wood-wren ; the huge golden eaglp, soaring 
aloft with a white hare, with which she intends to. ./east h^ 
young, anxiously expecting her in some chasm .tunong the cliffs 
of the Hudson ; and the little ground-doves, not.Urger than 
thrushes, are not less beautifully than faithfully pict>lred>' We 
may «xpect a tough battle from the two prairie cocks ; the boat- 
tailed graklea are meditating « deeceat on some swampy rice- 
field; the willow-groiis.s[ue8 a prowling Indian in the distance; 
the bulcher-bird is burking an unlucky findi ior dissection ; the 
jerfalcons are talking <^ mangled puffins ; the little Acadian owl 
is screaming over a poor mouse ; and^ lastly, the little homedr 
lark is quietly dosing dose to his young, amoog a tuft of gr^eu 
moss, not far from American Harbour in Labrador. 

All b life, and health, and beauty. Never, before were birds 
so represented, and if ever again they shall be, still Audubon 
will be the chief of « school, of which it will be stud, that it 
studied liature. Turn now to any volume of plates that you 
can find, and what presents itself ?— not a bird siirely, but an 
effigy stuffed with straw, and more worthy of being byrijt than 
that of a tory statesman by a tadical mob. .- But cotpparisoos 
and contrasts arc quite unnecessary now, ^nd no ingenuous p^^- 
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sob, after ftudytiig tl^e pictures, cf Aiu^ubon, can lode with niucb 

pleanire oo tboBB.cS any other painter. 

After the first Tcdiime of tlie *' Oniithol<^cal Bugraphy" wan 
fubliabed, Mr Audirfxia returned to America; for the purpoK 
of obtaibuigadditiKKial in&nnation reapectitig the spedes repF&- 
■ented in the eecmd Totume of lus " Birds of America." Land- 
ing at New York, he traversed the districts to the southward, 
examined a considendile portion of the Floridas, suled up the 
sluggish and muddy stream, known by .the name of St John'^ 
and vinted most of the singular and beautiful low ialets thai 
range aking the dangerous diores of the peninsuU. After this, 
he followed the coast from the southern pcnnt of Florida to th« 
north-eastern extremity of the United States, travelled through 
the Briti^ province of New Brunswick and Stale of Maine, and 
jretiimed to New York. His next excun^oa was, from that city to 
Eastport in Uwie, where he hired a schoon«- and suied to 
Labrador and Newfoundland, after examining the coast of , which 
be returned by Nova Scotia and the Northern States. Among 
UB a ttaturahst manifests his zeal by travelling from Edinburgh to 
John o'Groots, or taking a passage in a steam-boat to St Eilda : 
but the men who march from CapeSahle to Mirimachi must 
have tougher dnews or more «ithusiasm. It is gratifying to 
find, that in his investdgalions he has. of late been grea.tly uded 
by the lib«ality of the directors of affairs in his native country, 
who have allowed faim the use of the diSerent revenue cMtters 
stalioaed akmg the coasts; but even with this ^d, the expense 
incurred by faim must be such as can scarcely be repaired, by 
the proceeds of his puUications. - The result of these wander- 
ings has been the accumuUtion oi much interesting inTormaticm 
respecting the habits and distribution of numerous species of 
birds. The mud flats and coral reefs of the Floridas in parti- 
cular, abounding as they do in Grallse and Palmipedes, have 
alforded much imp<»tant information regarding the ArdcK and 
other genera of these orders; and the granite and. moes^ad 
ridges of Labrador, have supplied numerous &cts relative to the 
birds which pass the summer in that desolate, re^on. 

In these volumes are delineated and described eight new 
species of Inrds, viz. Bacfaman's, Macgillivray^s, Lincoln^ and 
Townsend's Finches ; Bacfaman^s and Bwainson's Warbleirt; 
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the Cardin* Titmouse and the Wood Wroi. Of Urds new 
to the Uoiled Slates* but previouBlj koowD, there sre ax, 
ivtz. the Key West and Blue-headed Figeoos, CoiunAa nton- 
lana and C. q/amxe[Aala ; the Caracara Eagje or ^foazilian 
Kite, Polybonu vtJgaru ; the Mangrove Cuckoo, Coccj/xui Se- 
■nicultu ; the Fipiry li'ljcatcber, Muadcapa doniMcenrit ; the 
Hudson's Bay Titioouse, Parus Hvdaoniciui ; and Che Mango 
Humming-Bird, TrochUua Mange. The American Crow, Cor- 
vua americanua, has been satisfactorily distinguished frooi the 
carrion crow of Europe, with which it was previously confound- 
ed; the American Golden-crested Wren, which most autboni 
have considered the same as Regviua crUtatug of Europe, but 
which Nuttall has distinguished under the rather inapt name of 
£. tricolor, and Sir W. Jardine, under the strange one of Re- 
.ffidut reguloides (the Uegulus-like H^ulus), has a^ been clear- 
ly shewn to be distinct. On the other band, Sylvui Palmarum 
<of Bonaparte has been {bundtobe4i|^tftapetecAjainapaTticuhir 
state of plumage; Falco niger of WiUon to be the-tJd bird of 
■Fala> lagopusi the American Orossbill of the same -author and 
others, to be in nu respect different from thai of Europe, air 
thou^ Mr Audubon differs from Temmiock and most orni- 
tholqgists, in conndering the red plumage to be that of the adult 
male:; and the great Northern Shrike, Laniut boreaiia, to be in 
all re^>ects the Lanita Excvhitor. No ^lecific difi^renoes, he 
says, can be pointed out between the American Sarn Swallow, 
MiruTidoriifafaaA the Chimney Swallow of Europe, /f.riM^ca^ 
-or between the American Bam Owl, and that of the latter con- 
tinent, although several remarkable drcumstances are mentiooed 
with respect to the former, eqiedally its breeding at all seasons, 
in the southern states at least. 

The above results are those most eaoly pointed out in a no- 
tice Uke ^e present ; but thra'e are others not much less import- 
ant, which A would be tedious to specify, and to estimate the 
value of which, we must not only read the work, but compare U 
with those of A. Wilson, Bonaparte, and Nuttall. Of these, tfa« 
habits of the Boat-tailed Grakle, Q^iUcalua major, may be poinU 
ed out as among the most remarkable, the males deserting the 
females immediately after incubation commences, and not joining 
them again until the young and tbar mothers have come abroad 
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in flocks. The nests of the Barn owl, the Canada Grous^ tht 
Willow Partridge, the Goshawk, the Misnssipp! Eite, the Fish 
Crow, the Rusty Grakle, the Tree and Fox-coloured Spairows, 
the Pine Swamps, Black Poll and Hemlock Warblers, and th^ 
Pigeons of the Floridas, have not before been described, at least 
hy any American writer. The migrations of numerous species 
have been traced to th«r northern limits ; and, in short, much 
has been added to our knowledge i^ the hundred and one species 
of birds described in the volume. 

The alleged dulness oT tlie olfactory nerves of the carrion 
crow and turkey buzzard, the two vultures of the United States, 
which has brought upon Mr Audubon so much virulent and un- 
omithological abuse, has been most satisfactorily established by 
experioients instituted by respectable persons in Charleston, and 
the taste whidi these birds have for fresh as well as for putrid 
flesh, which was also obstinately denied, has been testified by Dr 
Strobet and a number of planters. It will be recollected that 
the veracity of Audubon was absurdly consodered as implicated 
in this matter. If it should still be doubted by any caviller, so 
must that of the most respectable individuals, who have euI> 
scribed thdr names to the declaration, that '* having witnessed 
the experiments made on the habits of the vultures of Carolina, 
commonly called turkey buzzard and carrion crow," they " feel 
assured that they devour fresh as well as putrid food of any 
kind, and that they are guided to their food altogether through 
their sense of sight, and not that of smell." Even were the facts 
not proved, would it not be worse than absurd to assume the 
assertion of them as an instance of willing falsehood, and to pro- 
nounce the whole of Audubon's observations unworthy of credit, 
because his experiments on this subject were conceived to be 
liable to objection ? Was Linnseus refused credit, because he 
alleged thai swallows go under water? And is Audubon to be 
held upaa an impostor, because he instituted experiments on the 
power of BmelliDg in vultures, which experiments have been re- 
peated by trust-worthy persons, and found to produce precisely 
the same results. O candour, whither hast thou fled ? — sUrely 
not to Walton Hall. 

The manners of the pinnated grous, Tetrao Cupido, which 
were before but imperfectly ktwwn, have been fully described, 
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jind were we desirous of pcnnting out tlie most interesting of Au- 
dubon's descriptions, we might select this as one of them. But 
there are few, indeed, devoid of interest, or such as a person 
having no special r^ard for ornithology might not read with 
pleasure. We shall therefore take the first on the list, that of 
the raven, as a specimen of the manner in which these biogrtu 
phies are written. 



" Th« Eavek, Corwt Corax, Linn. PUte CL 
" Jjos'vig to compiler* the tuk of T^)eatlngtlie nnuof bbulousand ud< 
e<Ufying muter that bai been -accumulated in tlie coune of agea^ req>ectliig 
this and other remarkable ipeciet of birdb, and arranging the materials wUeh- 
I have obtained during yean of laborious but gratlfjing obiervatloii, I now 
resume mj attempts to delineate the manners of the featliered demzena of 
our American woods and plains. Jn treatlvg of the birds represented In t^e 
Second Volume of my Flatei, ss I have done vith respect to those of tiie 
First, I will confine myself to the particulars which I have beenable to ga- 
ther in the course of a life chiefly spent in studying the birds of my native 
land, where I have bad abundant opportunities of contemplating tbelr maa. 
ners, and of admiring the manitestatiuna of the glorious perfection* of thdr 
Omnipotent Creator. 

" Th^, amid the tall grass of the &r.ei:tenikd prairies of the West, lu 
the solemn forests of the North, on the heights of the midland mountain^ by- 
the shores of the boundless ocean, and on the bosom of the vast lakes and 
magnificent rivers, have I sought to Beardi out the things which have been 
hidden since the creation of this wondrous world, or seen only b; the naked 
Indian, who has, for unknown ages, dwelt in the gorgeous but mclaneboly 
wilderness. Who is the stranger to my own d(^ country that can Arm an 
adequate conception of the extent of its primeval wood^ — «f the glory of 
those columnar trunks, that for centuries have waved in the breese, and re- 
sisted the shock of the tempest, — of thevast bsys of our Atlantic coMta, t^ 
plenished by thousands of streams, differing in magnituide, as diffier tliestan 
. that sparkle in the expanse of the pure heavens, — of the diversity of aspect 
In our western plains, our sandy eouthem shores, Interspersed with reedy 
swamps, and the cliffs that protect our east«ni coasts,— of the rapid currents 
of the Mexican Gulf, and the rudilng tide^streams of the Bay of Fnndj, — 
of our ocean-lakes, our mighty rivers, oui thundering cataracts, our nuycstic 
mountains, rearing their snowy heads into the calm regions of the clear cold 
sky P Would that I could delineate to you the varied features of that lovad 
land \ But, unwilling, as I always am, to attempt the description of olyects 
beyond my comprehension, you wUl, I hppe, allow toe to tell you all that I 
know of those which I have admired in youth, uiil studied in manhood, — lor 
the acquisition of which I have braved the enervating heats of (be south, and 
the cramping colds of the north, penetrated the tangled cane-awamp, thrid the 
dubious tn^lof the silent forest, paddled my canoein thecrednof tliemanby 
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shore, and iirept in 1117 gkUuit baik o'er tbe nclUiig vitm of tbe ocean. 
And now, kind remder, lei me reEume mj dcEcrlpUoiw, ud proceed tawwdl 
tbe' completion of • U^ which, with rerezance would I n^il,«eemB to have 
iMma ImpMwd upon me by Him who oalied ne Into eiJetenco. 

•* In the^Tnited Statae, lh« Kaveit i* In eoeie nmrare a ^frtarj Urd, 
inditiduab retiring to the extreme nuth during Krere wioten^ but retunw 
lug towardt the Middle, Western, and Northern IMitricta^ at the flnt Indian 
-tlouaof milder weathec A few are known to breed In tbe mountainoui pop. 
^ont of South Carolina, but butanees of tbiaUndBrerare^andare occadoned 
merely by the aecuritj affinded by Inacceidble predjncei. In which they may 
Tear their yuuog. Tli^ usual placwa of reaort are tlie mountains, the abrupt 
.banks (^riyer^, tbe rocky shores of lakes, and the clif& of thlnljr-peopled or 
dewrted islands. It ia in such places that these birds must be watched and 
examined, befcre one can judge of Ibdr natural faaMtt, as manitbsted amid 
thdr fteedoD hota tbe dfead of their moat dangerous enemy, the lord.of tbe 



" There, through tbe dev and rari&edatmaeplien, the Baven spreads his 
^ossy wu^ and tail, and, as he onwaid Mils, rises hlgfaer and ht^er each 
bold Mreqi that he makes, aa if conscious that the nearer he apptoadie* the 
sun, tbe more ^kendmt will become the tints of hli plumage^ Intent on con- 
vincing his mateof tite&rrour and conatancy of his lov^ he now gently glide* 
beneath ber, deata in the buoyant s<r, or sails by htet aide. Would that I 
could describe to you, reader, the many mudcsl inflection* b;^ means of whkh 
they hold conTeise duilng these amatory exenraloas 1 These sounds doubt- 
less express their pure eonjugd feelings, confirmed and rendered more Intense 
hy tang years of hspi^ness in ead other's society. In this manner they may 
riir«ll thn pliaainflrwiciwliiiiirr if thrir j [iiiltifliT ilijn. recount theeventiof 
ihor lifty express the pkMure Ih^ bare enjoyed, and perhaps conclude with 
hiindile prayer %a the Author of tfaelr being for a continuation of it. 

" Now, tb^ matina are over ) tbe happy pair are seen to glide towards the 
Mithin^bitUiMattbeysU^ton the baldest summit of a rock, so high 
that yell can scaie^ Judge of their actual use) they approach each other, 
th^ bills meat, and careeaes are exchanged as tender as those of the geuUe 
Turtle Oorc. Fw beneath, wave after wave dashes in fiiam Bgainst the im- 
pc^Mblestdaaortkeia^y tower, (he very aapaet of which would be terrific 
to almost any athar.eMBbnaa than the sable pal^ whid) fbr year* have resorted 
tolt, to rear tbe dearly-d i a ris hedftnltsrf their connubisl love. Midway be- 
tween them and the baBnir waters, some shelving ledge conceal* thrar eyij. 
To it they now Ijetake themselves, to see what damage it has sustained &om 
the pelting* of (he winter tempests. Off they fiy to the distant wood* fbr 
fresh matai4alB with whid to repair the breach ( or on the plain they cdlect 
^e hair and fur <X quadrupeds ; or from the sandy beach pid up tbe weeds 
that have been wariied there. By degrees, the nest Is enlarged and trimmed, 
and when every thing has been rendered clean and comfortable, the female 
deposit* hw eggs, and begins to sit upon them, while her breve and affectlou- 
ate mat* protects and feeds ber, and at Intervals tskes her place. 

« All around I* now dlent, Mve the hoarse murmur of the waves, or the 
wblstlii^ sounds i«oduced by the fll^t of tbe waterfowl travelling towards 
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ike nortlma nglou. Atla^th Uwyoui^buntth* A^ wbwithccu^bl 
pvenU, (fter eongnUltUng eadi oUmt on the hagfj mat, iBis^ige aamt 
iulf-nuccnted food, which the/ depgoit in theli touUr BWiitfai. Should the 
^moat duliig adventuret of the eir m^pvueh, h^ la attackid with ftuy and re- 
jwUed. A* the joni^ grair up, the; «ie ui^gad to he emtul aad dleat k~ k 
Jingle &lae moTcmeDt ml^t p wrif a lle them iato {Uw abjM belowi a ki^ 
£Tj during the abeenee of thair pannta lalght bring upmi them the rcnxma. 
leaa clawa (tf the «rift Peregdae or JeriUcon. TbeoU tdrdi tbenuelTca^aeia 
to improve in care, dJIigenc^ and activlt/, varying ttielj' coone when retum- 
log to tl>eir home, and often entaring it when uuex^^eted. The young are 
now leen to atand 00 the edge of Che nqit ; they flap tiieir win^ uid at length 
late courage and fly to tome mora commodbni* and not dialant lorigmenb 
Oiadually they hecome able to fbUow th^ permta abraad, and at length 
BMrch Ah- malut^iaace iff their oonpuiy) ud that of othert, until the period 
of bmfding arrive^ when tltey aqarate in palr^ «nd iiagate, 

" Notwithataoding all the t»ie of the Baven,hif aeet 1« Inraded whenrer 
it ie fbund. Hia iiwfiiliifiia ia fbigotten, hit &<dta are remioidHBed and muL- 
jtiplled bj imaginatVin ) and whenever ha preaents hiouelf he is ihot at, be, 
^taiue ftom time' immemorial Igooiance, pt^udice, and deatiucUvaneaa have 
c^iented on Oie mind of man to hia detriment- Hen will peril th^ Urea t* 
feach hit naat, aadrted by rapea ai|d pojea, all^i>ig merely thai he baa killed 
one of their nunteroua ibeep or lymb*. Some aay Uiey deatroy the Baven b»i 
cauae he ia black ; othera, iMoauae hia cruaUng la unpleaaant and omlnoua I 
Unfortunate Uvly are the young onea that are carried home to become the 
wretched peta of soofe iU-brougbt-up child I For my part, I aifinire the 
Raren, because J tee much in him calculated to esdte our WMider. It ii 
true that he may aometlmoa hailni the death of a half>alarved abeep^ or deatmy 
• weakly Iamb; be may eat the egga of other birda. oroccaaionally itealfrom 
the &imer aome of thoae which he calls bla nwn;youqg fiiwla alao afford pi& 
doua moreeU to hlmaejf and hia{m)genyi — but bow many slieep, lamba, and 
fiiirU, are aaved through hia agency I Tlie more intelligent of our &rmeii 
are wall aware that the Raven deatraya nvmberleaa inaecta, grutM, and womw i 
that he kill! raiae, moles, and raU, whanever be can find them i that be will 
seize the weaael, the young opoasum, and die ikuok ; that, with the perseve. 
lance of a cat, he will watch thebunvwa of foxea,Biid pounce on the cubai 
our bimem also are fully aware that he apprisea them of the wolTa prow- 
Unga around thrir yard, Rnd that be norerintrudea on their cam>fidda except 
to benefit them i yea, good reader, the firmer knows all this well, but he alaa 
knows bia power, ani^ int^f^ as you may, with tale of pity or of truth, the 
bird Is a Baven, and, as Lafontalne hoa apUy and most truly said, <■ La loi 
Alt plua fort est toiuouia la meiUeure I" 

« The Sl^t of the Baven la powerful, even, and at certain periods greatly 
p^itiacted. Daring calm and &fa- weather it oftoi atcmda to an inuneose 
bei^t, tailing therefor hours at a time ; and althou^ it cannot be called swift, 
It propels itself wiUi auffident power to enable it to contend with diffta««it ^e. 
dea of hawks, and even with eagles when attacked by them. ItmauagMto 
guide iu course through the UUckoatfbga of the countries of the north, and ia 
able to tnrel over immenae tratti ef land or water withoiit rest 
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'< Tlie Raven ii omnivorous, ito food conaming of imall mninula of every 
kind, egg*, dead fiah, carrion, afaell-fiili, Insects, worms, nuts, b^nies, and 
oth^ kinds of firuH. I have never seen one attack a la^;^ living animal, a* 
the Turkej Buzzard and Carrion Croi* are wont to do ; but I have knoirn 
it fMlow bunten irfaen vltbout dogs, to feed on tbe oSals of tbe game, and 
caiTj off salted flsh vben placed in a spring to iteshen. It often rises in the 
air irith a shell-fish for the purpose of breaking it bj letting it &11 upon a 
rock. Its sight is exceedingly acute, but its imeU, if it possess tbe sens^ is 
veak. In this respect, it bem a great resemblance to our viritures. 

" The breeding season of this Urd varies, according to the latitude, fVom 
the banning of January to that of June. I have found young Bavens on 
the banks of the Iictngb and the Susquehannah livers on the lit of May t 
about ten days later on those.of the raajetlic Hudson ; in the beginning of 
dune on the island of Grand Manan, off the Bay of Fundy i and at Labrador 
as late as the middle of July. The nest la always placed in the most inac 
'eesiitile part of rocks that can t>e found, never, I believe, on trees, at least in 
America. It is composed of sticks, coarse weeds, wool, and bunches of hair 
of different animals. The eggn are from four to six, of a rather elongated 
oval shape. Fully two inches in length, having a ground colour of light green- 
iah-blu^ sprinkled all over with small irregular blotches of light purple and 
yellowiih-brown, so numerous on the larger end as almost entirely to cover it. 
Tiie period of incubation extends to nineteen or twenty ^ays. Only one 
brood is raised In a year, unlen tke ^gs or yowig be removed or destroyed. 
The young remain in tbe nest many wedca before they are able to fly. The 
old blids retnm to the same nest for year* In luccesraon ; and should one of 
them be destroyed, tbe other will lead a new partner to the same abode. 
Even after tbe young have made Iftelr appearance, should one of tbe parent* 
be killed, tbe survivor utually manages to find a mate, who undertakes the 
taA of assisting in fbeding Aem. 

"The Raven maybe said to be of a social disposition, fur, after the breed- 
ing season, flocks of forty, fifty, or more, may sometime* be seen, as 1 obierv. 
ed on the coast of Labrador, and on the Missouri. When domettlcated, and 
treated with kindness, it becomes attached to its owner, and will follow Mm 
about with all the fiimiliarity of a confiding friend. -It is capable of imitating 
the human voice, so that individuals have sometimes been taught to mua. 
date a few words with great distinctness. 

" On the ground the Baven walks In a statriy manner, its motfanu exhiUt- 
ing a kind of thoughtful conaideration, almost amounting to gravity. While 
walking it frequently move* up its wings ai if to keep liieir musdes in aetiofu 
I never ktiew an instance of their roosting in tbe wood^ altlMU^ tliey fre- 
quently alight on trees, to which they sometimes resort for t^e purpose ot 
procuring nuti and other fruits. They usually bet^e tbemtelve* at night 
'to high rocks, in situations protected lirom the northerly wind*. Foiseesing 
10 all appearance the faculty of judging of the coming weather, they remove 
fVom the blf^er, wild and dreary districts where they breed, into the low 
lands, at tbe approach of winter, when tkey aro frequently seen along the 
shores of tbe sea, collecting tbe garbage that has been cast to Isnd, or picking 
lip the ihell-&h as the tide ratires. They are vigilant, industrious, and, 
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iKint the •afety of their yoiinj; or nest Ii at stake, coungetnu, driving aura/ 
kawks and eaglet wheoerer tbey happen to come near, although In no ctte 
do th«j renture to attack man. Indeed, it ia eziremel; difficult to get within 
ahot of an old Baven. I have more than edcn been onlj a fbw jarda from 
one while it waa sitting on Its ^ga, having attained this proximity bj creepii 
Ing cautioiulj to the orerhani^ng edge <^ a precipice ; but tite moment tfae 
Mrd perceived me; It irbuld fly off apparentljr ita nitlch con^iiOD. Thej an 
w cuntiiBg and warj, that they cm aeldom be caught in a trap ; and they 
will watch one intended for a fox, a wolf^ or a bear, until one of these animal* 
eomes uj^ and is taken, when they will go to it and eat the alluring bait. 

" While at little Macatiiia Harbour, on the coast of Labrador, In July 
>S33, I MV a 'pxten't neat placed under the ibelvings of the rugged and 
liiarful rocks Ibat form one tide of that singular place. The young. were 
nearly fledged, and now and then called loudly to tbeir parents, ai if to en> 
quire why our vessel had come there. One of them. In attempting to fly 
a#ay, feUintb the water. It was secured, when ttnmmedone of its wlDgs, 
and turned it loose on the deck' along with some other bfrds. The mother, 
however, kept taiUng high over the schooner, repeating tome notes, which it 
seems the young one understood, for It walked cHrefully to the end of tbb 
bowsprit, opened ita wings, and tried to fly, but being unable, fell into tbc 
#Bter and was drtiwned. In a few days tbe fest of the &mily left the place, 
and we saw no more of them. Some of the sailors, who had come to the har- 
bour dgbt years in succession, assured me that they had always observed the 
Ravens breeding there. My whole party found it impossible to shoot mie of 
the old one% who went to the nest and left it with ao much caution, that thb 
task of watching them became irksome. One afternoon I concealed myself 
under a pile of detached nA» for more than two hours. Tbe yoting ttC' 
quently croaked as I was waiting there, but no parent came j so I left tbe 
place, but thenext moment the female was seen from tbe deck of theBipley. 
She alighted in the nest, fed- ber young, and was off again before I could 
riach wlUiin shootlDg distance. It was at Oils' place that I observed how 
Bngulsffly well those birds could travel to and from tbeir nest, at a time 
when I could not, cm account of the log, see 'ib^ta on wing at a greater dis- 
tance than twenty or thirty yards. On'the 3gtlt of the same month, young 
Bavens were seen in- flocks with tbeir patent*, but they wet« already vei7 

" I found a nest of this Innl at a narrow part of the Lehigh In Pennsylva- 
nia, In a deep flasure of the rockJ, not more than twenty feet above the wa- 
ter, tbe security aflbrded by which had probably been considered as equivd- 
lent to that which might have been gained by a greater height of rocL TBe 
nest, In bet, hung over theitreami so tbatit was impossible toreach it either 
ttvia above or from below. Many yeata ago, I saw snother placed imme- 
diately beneath tbe arch of the Rock Bridge in Virginia. It was situated aa 
a amdl projecting stone scarcely a ibot square ; yet the Raven appeared quite 
utisfled aa tb tbe security of her brood on that narrow bed. Thia exttbor. 
dinary praductloB of nature is placed on the ascent of a hill, which, appears lia 
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b*ve been rent uunder by tkime convubion of the eartb. The finuie ir 
•bout 300 feet deep, and abore 80 in width under the arch, naiTOwlnK to M' 
or so it the bottom. The thkkne« <^ the arch probably exceeds 30 feet, and 
inoreaieB at either end. At the Ijottom ia Meb the water of what is called 
Cedar Cre^ gently meandgrfi^ in it* rocky channeL The place, when I 
saw it, wai graced by handsome treea, and In aiane poritioDa the^ waa a ples- 
■ing rlew ot the ' Blue Kdge* and the * KOrth Bfountain.' Tradition reports 
that General WashingtaD threw a dollar over the bridge fVoitt the creek be- 
low. I may mentioD, that I passed It under peculiar drcumvtancefl coonect- 
ed wltk my omltholiq^eal pumiita, H'you will And detailed in another page 
•f tbif vdume. 

"I have already stated that some Havens breed as lar south as the Coro. 
httu. The place to which they resort for this purpose Is nUed the TaUe 
Mountdn, which h situated in the district of Pendleton, and 6f which I ex. 
tract an account from Utayton's views of South Carolina. ' The Table 
HounUln is the moat diatiiqtuiahed of all the eminences of the State. Its 
height exeeeda 3O0O feet, and thirty farm* may be discerned at any one view 
fVom its top by the unaided eye. Its side is an abrupt precipice of solid rock, 
300 feet deep, and nearly perpendicular. The valley underneath appeora to 
be as much below the level as the top of the mount^n towm above it. This 
piec^dce is called the Lover's Leap. To those who aie in the valley, it looks 
like an immense wall stretching up to heaven, and the awe which it inspires 
la considerably increased by the quantities of bones which lie whitening at ita 
base, — the remains of various animala wUch had incauUously approached too 
near ita edge. Ita summit is often enveloped In clouds. The gradual ascent 
<i the country from the sea-coai t to this western extremity of tlie States ad^ 
ed to the bright of Aia mountain, must place ita top more than 4000 feet 
above the Wei of the AtlauUc Ocean t aneminoioefromwliich vessels cross- 
'h^lheber rf Charleston might be seen witii the aid of such improved glasses 
a* are now In use. Large masses of anow tumUefrom the side of thismoun' 
l^n In tbe winter season, tli« &11 of which has beett heard seven miles. Its 
Summit la the resort of deer and bear*. The woods produce mast in abun- 
dance; wild [rigeods resort to it in such numbers aa sometimes to break the 
limbs of treea on wUeh they all^U' 

"A fHend of mln^' who Is an exceUuit observer of die habits of Inrds, baa 
told me that he saw a Haven's nest In the lA^ lands of New YaA placed in 
, a deep asture of a rock, in the Immediate vkioity of tint of a OoUen Eagle. 
I chanced que day, while in the Oreat Kni Foreat of Pennsylvania, to stop, 
for the purpose of reaUng and refreshing myself at a camp of Uie good Jediah 
Irish, #ith whom I have already made you acquainted during my former 
ratnbles In ^lat remarkable dlstricL We had seen some Havens that day, 
and our convenatioD returning to dmn, thta' persoti employed- in prepailDg 
the food of the woodcuttera ti^ us, that whenever she chanced to place a sdt 
mackerel or other fish in the brocA running from the spring near the camp, 
■ the Haven was sure to cany it away in less than an hour.' She fliidly be- 
Heved that it had the power of smelliiig the fish as she carried it from the 
hut to the water. We went to the qiot with her, and, leaving a flsh there. 
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nturned tn our bomelj meal, bitt en TMting the plice aeveral hours after, 
vefoundit untouched. 'The Haven perhapsamalt thepowderinour (^nsl' 
A*«U erente, it did not choOM to come that da;." 

The episodes or tail-pieces with which the work is mterspersed, 
are in general interesting, add aereral of them are calculated to 
inform the reader of the nature of the districts in which many 
of the Inrds described' are most abnndaotly found. The artides- 
eniilied" The Squatters of the MisGi>»p{H" and" The Sqnattets- 
of Labrador," give an idea of the mode of life of tht persons whd 
have settled along the unh^lthy banks of that great stream, 
and the sterlil^ shores of that dreary r^on. " Sprii^ Grnrden," 
" St John's River," " The Live Oakera," and " The Florida 
Keys," are descriptive of the flat, Bwampyvand " barrenj" wilds 
of Florida, and the numerous islands that skirt its coasts. 
The " Turtlers" contains some interesting infonnation respeot- 
ing the habits aotf parturition of the four spikes of Turtle 
that occur on the southern coasls^ and the " Merchant of Savan- 
nah" is a tribute of gratitude to a generous individual, William^ 
Gaston, in 'Savannah, who exerted himself most efiectually in 
Mr Audubon's behalf His countrymen, in fact, are now begin- 
ning to appreciate his merits, the American names on his sub^- 
scription list are numeitaus, and we trust, that they may increase' 
so as to reader him a recompense for all the fatigues and priya-- 
dons which he has undergone during his many and long wan- 
derings. But whvD' his country has rendered him due faonoiir,- 
let him not forget that to England alone heowed the commence^' 
ment of his fame, and that when America refused the unknowiV 
wanderer of the woods a seat among her naturalists, Scotlandi- 
unbesitatingly conferred oa him the honours whidi his zeal, hia- 
enthusiasm, and the success of his labours, so well merited^ aaS 
England followed her example. We speak of Audubon as of one- 
whom we know. We have not only examined his works With 
attention, but we have seen- the original drawings and manu- 
scripts from which they were prepared for the public eye ; and 
whatever others may tiave said, ve know that he is undoubtedly 
the author of all of which he claims the authorship. Who else,, 
we would ask, could have drawn those birds as they are drawn p- 
Where is the mwi who can show any to rival them? and if there 
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be those who might produce technical descriptions more accurate^ 
yet there are none vhp could aflbrd the information given in his 
biographies : or if there be, let them produce them, and we will 
read them with' ntA less pleasure. Like all remarkable men, 
Mr Audubpn has had his share of vituperation ; but the time 
will be, althoiTgh It cannot benefit him, when his works will be 
referred to as among the most perfect productions of our times. 
He will then sleep with the illustrious of bygone ages, and the 
glory of his name will not awaken a thrill of delight in his heart, 
which will have long ceased to be agitated by the feelings and 
passions that man must experience in his pilgrimage through 
life. 



MeteoTohffxaX Observation» made at Castle Toward, in Argi^ll- 
ahWe. 

I Wsare h^py to be able to communicate to our readers an 
interesting soies of meteorological tables. Having learned that 
KirkmaQ Finlay, Esq. of Castle Toward, in the county of 
Argyll,- has been in the habit, for a series of years, of making 
regular daily observxtionB on the state of the weather at that 
place, we expressed to him our regret tbat such records should 
be cootined to his private circle, convinced that a regular com- 
ihuaication of them to the public would be considend a valttaUe 
coab^ution to science. Castle Toward is situated on the west- 
em shore of the Frith of Clyde, opposite to Bothsay, in the 
Xdaod of Bute, a strait of about twb laailes breadth lying between 
tiiem, and, fmm the mildness of the climate, Rothsay has been 
long recommended by medical men as a safe winter residence for 
uvalids; we doubt not, ther^ore, that these very accurate tables 
will be peculiarly acceptable to medical men. Mr Finlay most 
obligingly acceded to our request, and has ^ven the General 
Monthly Results for the last five years, together with the Daily 
Observations for the whole of the year ending the 80th Sepi' 
tember 18S4. In future Mr Finlay is to communicate a quar. 
terly report of the daily observatiops, 
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Castle Toward is situated in Long. 4° 58' W., and in N. Lat 
55° 50*. The situation where the barometer, thermometer, and 
rdn-guage are placed, is ahout 120 feet above the level of the 
sea, and at a distance of half a mile to the nortli, a hill rises to 
the height of 1100 feet above that level. The term " frosty" 
is to be understood to mean, a day on which there was any 
frost : the thermonielrical observation of the day shews the de- 
gree of it. 

Gbkbral Monthlv Results for tbb Ykars 1839, 1830, I8S1, 
1832, AND 1833. 
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146 MeleoroJogical Obscrvatiojtt made at CaaUe Toward. 
Gehbbal Monthly Results — nm^tnuo/. 
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Daily Obsbrvatiohs from 1st Jamuaby to 30th September 1634. 
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Metenrc^ogical Observations made at Castle Toward. 
Daily Odsbbvatiohs — contimied. 
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Daily Observations— conAnva^, 
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Meteorological Observatiom made at Cattle Toward. 
DAity OvaTivATiost-~^otaiiuud, 
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Daily Observations — continued. 
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On the Application nf Ekctnco-Magnetic Power to Mechanics. 
By M. J. 1). BoTTo, Turin. 

The singular energy with which magnetic action is developed 
in soft iron, under the influence of electricity in motion, ia well 
known. 

As the poaability of applying this new power to mechanical 
purposes involves a subject of much interest, I have been in- 
duced to make known the results which I have obtained * 

* I may here remark, tbat the ezpectancy of giving a wider range to mj- 
experiments, and also my beiug under the necessity of leaving town, have 
produced considerable delay in the publication of tbeie facte: I have now, 
however, datenpined to announce tbem, from having seen in tLe laal number 
of GoMttlt PimuMlaite, that M. Jacobi of Konigtberg bM ancceeded in ufatiin- 
ing peipetuol motion aimply by means ot'electrico-roignetic iDfluence* 
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152 On the JppUcation of Elairico-Magneiu: 

The medianism which I employed coDsisU of a lever put in 
motion, after the fashion of a metroDom, by the alternate action 
of two iixed elecirico-magnelic cylinders, operating upon a third 
cylinder which is moveable, and attached to the lower arm of 
the lover, whilst the superior arm maintains a conBtant swinging 
movement; which is regulated, in the ordinary method, by a 
metallic wheel. 

The apparatus was so disposed, that the axes of the three 
cylindei-s, all perfectly equal, being situated in the same vertical 
plane, and perpendicular to the axis of motion, the oscillatory 
cylinder, by one of its extremities, alternatively came in contact 
with, and in the direction of, the one or the other of the other 
two cylinders, placed at the extreme limits of its movements ; 
and each, time, at this very instant, the direction of the magnet- 
izing current in its spiral was changed, the rest of the circuit 
maintaining the same direction, so as to produce poles of the 
same name with those in the fixed cylinders, at the two extremi- 
ties, situated in relation with the moving cylinder. The change 
of direction, which we have just been mentioning, is obtained 
with the help of a piece of mechanism, on the principle of a 
balance, and known under the luune of a Basmk, where the very 
niovement of the machine itself inverts the communications. 

It ia clear that, on account of this arrangement, the middle 
cylinder must uDd»-go alternating agreeing influences of attrac- 
tion and repuluon, in virtue of which the mechanism puts itself 
in motion, to all appearance spontaneously, and so actively 
maintains it, by the arrangement of the magnetic forces whit^ 
indie it, and whidi are sustained by the electrical currents. 

I have tried to succeed without the spiral of the middle 
cylinder, by making the iwo fixed magnetized cylinders alter- 
nately act upon it. An adheuon, however, which continued 
after the cessation of the magnetic currents, very much dimi- 
nished the mechanical effect ; whilst, on the other hand, in the 
other arrangement, the adhesion not only ceased, but was con- 
verted to a certain extent into repulaon, with a rapidity equal 
to that of the current itself, which, scarcely for an instant inter- 
rupted by the play of the [boKule) pendulum, predfritated 
itself (the communication being inverted) into the spiral of the 
middle cylinder, in a contrary way to its former direction, at 
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Power to Akchaturt. 153 

the same time resuming its ordinary course in the other two 
spirals. 

The movement of the lever, aoA of the regulator, resulting 
from this BrrangemeDt, is perfectly free. CommenciDg slowly, 
it speedily and by degrees acquires the maximum of the velocity 
which the energy of the currents which produce it allows of, a 
velocitywhich is then maintfuned as equally as the intensity of 
the current itself, and as long as the electrical influence is pre- 
served.* 

On ihe present occasion I shall say nothing concerning some 
observations I had made upon the employment of various acid 
and saline solutions, and also of sea-water. 

Much interest is excited by the contemjdation of these novel 
efiects of a power, which exhibits itself in a manner so diflerent 
from that seen in most other bodies ; and we are almost tempted 
to anticipate flattering results from those ulterior applications, to 
which the management of this mysterious agent may lead.*f- 

The dimensions of the apparatus just described are very in- 
considerable, and such that the current arising from fifteen 
plates, 9 inches square, can produce the movement. The elec- 
tro-dynamic cylinders, which principally determine the limits of 
the mechanical effect, are 4 inches in length, and about half an 
indi in diameter ; they are surrounded by a spiral thread 130 
feet long, of the thickness of about the fiftieth of an inch. The 
lever is of wood ; the superior and inferior arms ore respective- 
ly of the lengths of 14 and S inches ; the extent of the oscilla- 
tione is 15 degrees. In fine, the regulator weighs about ti 
pounds, and the entire weight of the whole is about 11 pounds. 

Considerations, which readily offer themselves on a compari- 
Eon of the maximum magneto-mechanic effect of this apparatus, 

■ There U 8 great Bimiliirity, both at it regards the general Brnmgement 
of the apparatus and the nature of the inavliig piiadple, betireen the mecba- 
ulsm of M. Botto and the electrical clock of M. ZamboaL Thia clo<i is put 
Id motion by a pendulum, which ii altematelj attracted and repelled b/ the 
poles of tiro dry galvanic piles, which are known under the name of Zambo- 
ni'a piles. 

•f The Cberaliers Avogrado and Bidare, who have both seen the sppa* 
ratiu in movement, have given erpresaion to tbeir surprise, not so much on 
account of Um novelty of the &cl, as on aocount of the ipeculatloiia it nig. 
gested to those able men, respecting the general connection whidimi^t sub- 
mit betireen this simple remit and the progress of science and mechanim. 
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IM Mr Trevelyaa on the VfgeUition and TempertUvre 

and the eize ot its different parts, have suggested the aubstitution 
for the cylinder of the ordinary horse-shoe form of electrico- 
nagnetic bars, and the augmentation, within certain limits, of 
the number and nze of these bars, and also of the length of the 
^rala. 

As I have not finished my experiments on this subject, I shall 
at present confine myself to the statement of the foregoing facts ; 
which I have thought it expedient to publish, not only on gene- 
ral scientific grounds, but also because the study of the new kind 
of effects to which it belongs, may be considered as fruitful of 
important mechanical results. 



On the Vegetation and Temperatme of tlte Faroe Islafids.* 
By W. C. Tkbvelyan, M. W. S. Communicated by the 
Authorf. 

The Faroe Islands, situated between GV.^ and eS'.SS N. 
latitude, and C.l? and 7''.43 longitude west from Greenwich, 
are twenty-two in number, of which seventeen are inhabited. 

Most of them may be compared to the summits of mountMn 
ridj^, rising out of the ocean, and generally running in a di- 
rection from north-west \q south-east, attaining on elevatitm of 
nearly 3000 feet, and usually with deep water dose to the land, 
which often rises in perpendicular cUffs to a height of 1900 
and 1500, in one instance to above SOOO feet. For an interest- 
ing description of this last mentioned cliff, as seen under cir- 
cumstances of peculiar interest, I would refer to Scoresby^ 
Journal of a Voyage to the Northan Whale Fishery, p. 368. 

The soil is principally composed of vegetable earth, mixed 
with the decomposed matter and debris of the different varie- 
ties of trap-rocks of which (excepting Suderoe, Myggenes, and 
Tindholm, where there occur beds of coal and day) them 
iaiaods couaiBt. 

Some of the mountains are covered with verdure, but most 
of than towards their summits produce only mosses and lichens, 

« Bead (im pwt) In fbe Hatnral Hlttoi? Saetion of the Brltith AiaocimtiaB »t 
Edinburgh, Baptember 11. ISU. 
•t Mr Treralyui resUc^ for M>me tine in the Faroe Islandi-.-£DiT. 
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^ihe Faroe hlanda. IflS 

particularly Triduaiomum lamtgwmtm and eantteetUy wliidi 
attain above one foot in length.* 

The climate is generally mild, but damp, frequently visited 
by fogs and stormy winds, though not so sut^ect to rain'f as 
might have been expected. The extremes of heat or coM are 
seldom felt in these islands, as is well shewn by the annexed 
thermometrical tables, which I have drawn up from observa- 
tions made at Thorshavn, in Faroe, during the years 1781, 
178%, 1796, and 1799, from which it appears that the meui 
annual temperature of that place is 46.S99. 

It is interesting to observe, that the observatJons which I 
made in the islands during part of the year 1821, afibrd nearly 
the same results, thou^ they were made in various parts of 
theislands,^ not at very regular hours, and at elevations vary- 
ing from the level of the sea to 70 feet above it. 

With so low a temperature in summer, it cannot be expected 
that many exotic species of corn or fruit can flouriah ; in feet, 
the only com which is generally cultivated is a hardy variety 
of barley (the Scotch Big), and that does not always ripen. § 

* The following is a note of the elevation at which soqie pIiuitB occar ob tb< 
Boutb-east lide of the mountain Hallingsfiall, in the iiland of Tidenie, as otwerr- 
ed by Dr Forcbluimmer and myael^ on Jnlj IS. 1821 : — 
Feet loss Salix heibacea (Ent plant). 
1098 Pninella Tulgarie (last plant). 
1382 Diyaa octopetala (one plant only); Botrjchiumlunaria, Tholicttum 

alpinum. Azalea pTocumbent, Veronica alpina. 
1630 Dryaa octopetala (frequent), ^paver nudicsule (one plant), iSalix 

atctica. 
ISfO Papaiei nudicaule (frequent), Arabia petrasa. 
2000 Sibboldja procumbeni, Azalea procumbens. 

QjIQQ /Saliji beibataa and arctica, floipetrum pigmm, BhodioU rcvea. Si- 

IenoBcaulii,Ceni«tiiun alpinum, Vaccinium myrtilliu, Folygonnm 

Tiviparum, Oxyiia renifonuig, Sailfcaga oppoutifolia and palma. 

ta, Armeria vulgaris, Sibbaldia procumbene, Alcbemilla alpina, 

' J3> argratea and rulgaiis, pubetcena. 

'f- 1 am net aware of any obsenation* having been made regarding the fwm- 

My of rain which foils in these islands. I hope at q ftituie time to draw up ^ 

table of the number of days on which rain or snow fell difrlog sereial years, for 

which I have transcribed observations kept In Thoishavn. 

X Excepting those during the months of September and October, irhi<4 vere 
principally made in Thonhavn, and corresponds, as might have been expected. 
Boat Dearly with the ol4 obiMvationa. 

g Id 1321, the com harvest commenced on September 10. According to Dr 
Forchbammer's observattons, cultivation cf corn extends in a southern exposure 
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Oats and rye have been tried, but setdom with BucceEH. Tur- 
nips and potatoes thrive well. 

Frosts, which are not frequent, and seldom severe, are occa- 
aionally of long duration. About the middle of December 
1816, one commenced, which lasted till April 1816, and having 
come when the ground was covered with snow some inches 
deep, the surface of which had thawed, the freezing of this pre- 
vented the gheep, one of the most important productions of the 
islands, frcmi obtaining their food, so that a very large number 
of them perished, as many, it is said, as 80,000. In the isUnd 
of Stromoe, out of 16,517, there were lost 7870, or nearly one- 
half.* 

In the coal and fossil wood occurring in it, and in the clay 
which accompanies it, there is evid^ice, but probably in a very 
different state of things, of the former existence of timber here ; 
although it may, indeed, have been floated into this locality, 
and subsequently elevated into its present situation, as appears 
to have been the case in other parts of the globe.-f- 

In the peat-bogs occur the remains of birch trees, which do 
not now grow in these islands, having probably been extirpated 
by being used as fueL 

The Flora of these islands contains (as far as hitherto ascer- 
tained) 58-1 plants, viz. 

ACOTTLKDONES. 

Fungi, . . 
LicbenM, 
Algr. . . 
Cbaracett, 
Hepatica, 

Filices, * 



to a height ofSOO feet, and in anorthem, to lOOfeet sbDTe tbatea. Se«''Fot. 
Eiitorie og Statistik," 1822, p. 170. 

* Lfaglije, in a peiiodical entitled, " For Hatoiie og StatiBtik," 1S32, rol. i 
p. 133. 

+ This foMil wood appean to belonf to the Csn^farm, mt will be more particU' 
larly explained in a fatnrc ci 



n,g,i,7cd by Google 
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The numbeFB and proportions of the priodpal {kmilles of the 
jdienogamous plants are as follow ; 

NnmliKiif vtuleFhoHitiniou 

Bfdm. Vigaut&a. 

20 Compotita, . . 13 

8 UmbeUifcTB, . SO 

9 Suii^sgen, . . 30 
11 Roaaceee, ... 24 

i li^iuminoue, 67 

10 foljgones, . . 27 17 CaryophjllscMB, 15 

PUntagineK, . U 1G Ciucifei*, . . 15 

lAbiahe, ... 46 10 BuiuncolmceB, . 27 

ScTophularineB, 24 



Cypetaee«, 
Giuninev, 

Otchideee, 



Pnurtionlo 
tbalt Ptmanaam 



MONOCOTYLEDONES. 

PlBTUCBS. 

Lemna poljlbiia 

Ttthacxa. 

Sporganium nntiiiu 
Alisiucia. 

Potomogeton pusillns 

perfoliatui 

Zosters marioB 

CVTEBACKA. 

Eriophorum raginatum 

anguatifblium 
poIyetacbjoD 



Melics cixcaira 
HolcuB lanatui 

Poa flaitanB 

3. livipara 



Boothryon. 

ocicularis 

fluitBDB 

Corel dioicB 

BtelluUta 



ripaiia 
ElpiB scirpina 

OlAMINXS. 

Anthoianlliuin odoratum 

AlopecuruB prateiuiB 

genJcuIatuB 
Phalaria arundioacea 
Fhleum pratflnae 



TriticuiD repens 

JuncOB eSuaua 

conglomeTaliu 
nlJRinosuB 

BquarroBUB 
trifilumiB 
bidumu 
Luzula Bvhatica 

campeBtrJB 

Bpicala 
NarUiecium onifragiun ■ 

Triglochin marititniun 
paluBlte 

LlLIACkA. 

Scilla vertiBf 
IrU pseudacoruB 



tion oraboat 300 feet. 
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latifblift 
macuIaU 
Habeimria viiidia 

DICOTYLEDONBS. 



Junipenu commaait 

Sslikcapraa 

pbjliclfolia 



Empetnim aignun g 

PDLTaOHBX. 

Bum ex criapiu 

ftcetOBella 
OiTria renifbrmia 



KienigiB Is]andica5[ 



Atriplez laciniala 

hutiita, Fl. Don. 1380. 

patula 
Chenopooium Tiride 

PLANTAOINHS. 

Plantago major 

lanceolata 



coronopm 
Littorella lacuatria 

PtUMBlOINajS. 

Armeria vulgaris 

PftlMULACEA. 

Anagallis tenella 
Primula vulgaiis 



IjM*ri HI n>A ■ r^, 

Pinguicula TulgBliE 

LUUTX. 

Mentha tirrentis 
Iiamiiun purpureum 
Oaleopais ladanum 
talrahit 
Thymus aerpyllum 
Prunella Tulgaru 

SCBOFKDLAUNXA. 

Verooica aerpyllifolia 

fi. alpiiia,rmtaDi 
alpino 
Aoxalilis 

anagallia 



Limosella 

Euphrai ' 



officinalis 



,Xc"n! 



BarteJa alpini 
Khinanthus criata-galli 
Pediculans palustria 



Falmonaiia maiitima 
Obntianka. 

Menyantbec trUbliata 
■• Gentiana csmpeatrii 
Bricinis. 

Taccinlum 'iti^Idm 1 .» 
ultginoBum / 
m^TlillDB 
Azalea procambena 
Erica cinetea 1 .. 
CallunaTulgari»;++ 
HoNoniopB.s. 
Pyrola minor 

rotundilblia 

C AHFAN CLACKS. 

Campanula rotnndifiitia 



Apaigia autumaiJia 
Hieracium alpinuni 



* On the level of the aea. 
+ On Mttllingsfiall, Videroe 
X Generally growing at an elevation of above 1000 feet ; one plant only found 
t about 50 feet, of which the leaves were much larger than in more elevated 
In all the apecimena which I have, the foolatalka, midribi, and 



edsea of the li 
fin fruilin the island of Waa^oe on 1th of August 11 
If Occura at all elevationa. 

tr Occun at all elevationi, but ia moat abundant . 
■"■ In fruit on Waagoe, Aum»t *. 1821. 

- - - . . s -is. nWaago*. ^ 



jroci 

t+ In flower, Augnat 4. 1S21, oi 



J by Google 
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COMPOMTA. 

CardQiu aeanthaidtt 
Cnicus loneeolaliH 

Tanacetiim Tulgsr* 
Gnapbalium eupinum i 

uniflor. 
Tunilngo faifBia 
Senecio vutgariB 
' BeUiB perennig 
PTiethrum maritimum 

inodonim 
Achillea ptaimica 

millefliliuin 

DlFSi-CSS. 

Scabiosa Bucctw 

BUBUCBS. 

Galium boteale 
BAiatile 
uliginMum 

CiPRIPDU JCK& _ 
UUBBLLIFER^ 

Ligusticum Scoticum 
Angelica archangetica 



Mjrrioplijllaiii TeiticlUatmn 

CEaATOPHVLLlA 

Ceratophyllnm dentenum 
Onaoiubia 

Epilobiiini uigmtifolium 



tetragonum 

palmtre 

alRinitbUtun 

alpinum 

^ nntaita, FI. Don. 1387. 

SAZtFftAOKM. 

Saxifraga ateUoria 

oppowtifblia 






1i];pnoidea 
triciupidala 

(XinttLACBA. 

Sedum villonnn 
RhodialaTOMaf 
PoaTDi^CBdb 

Montia fontana 



_^ — « ulmacia 
Drjas octopetalaf 
Oeum riviUe 
Rubua eaxatilifl 
Comarum palmtre 
Potentilla anserina 
Tonnentilla erecta 
Sibbaldia procnmbena 
Alchemilla vnlgaria 



ftlpioBf 
_ _ rar. agentea 11 

I^tb<rTiia prateDiit 
VtciB cracca 



HTPSK1C1NB& 

Hypericum perfnatum 
dubiun 
polcbmai 



CARTOniTIXACXiE. 

Silene aeanlis"" 
Stellsria nlij^noaa 

cerastoides ff 
Areoaria peplciides 



* Moat abundant abont 200 feet abore the aea. 

t At oU elevations, but Itif^ i" clefts of the rocks near the tea,; on (umiaitB 
of mountains Terjdwut^ planta in flower aometimea not more Uion one inch In 

1 Qalhered in floiret on 18th July, in aeed in Auguat 22, IB21. 

S At all eleTstiona. 

fin thia Yarietj- which in aome places occura in abundance where none of 
the tnie alpina is found, the leufleta are not ilivjded to the base aa in that, but 
only about half way, they aie alao aeirated lower down, and are not so wlkv 
I have seen it, I think, sometimes in gardens, under the name of A. aroenlti', 
can it be ^. lericea of Hort. Berol. 2. t. 79P arteWa, 

SA rose ia mentioned by Landt as growing in^Faroe, but I had not an ob. 
unity of Tiaitmg its locality. I am, howaveT, in hopes of obtainina a aneS. 
men of it from a ftiond there. 



+t July 25. 1821. On KffiunaaWI, at 1850 feet, among Bitrtramitt fontana. in 
apringa of the lemperalure of So' F. 
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CiXTOPHYLUCKX: 

Sagina procmnbena 
Alsina media 
Ceraatium alpiniim 



wmidecandruai 



Viola canina 
palLutria 

tricoloT 

Pol:rgaU vnlgatii 
CftudrKKf. 

DniM incana 
tupntiia 

lapponica, De Candolle. 
Thiaspi buna 

Cochlearia angliea 

oSicinalia 

Arabia petriea -f- 

alpioa. FL Dan. 62.$ 
SiBTmbrium nastiiTtium 
BniuicB campeatrii 
Bnoiaa cakile 
Pafavbkacbs. 

Papaver Dudicaule § 

RAHttNCULACES. 

Thalictrum alpinum 
B«nniiculua glacial ii ]J 



Flcaria ranunculoidea 
Caltha paluatiii 

ACOTYLEDONES. 



idea 



Bquiietiuii floTiatile 
hyemale 
pa]iutte 
■ylTaticum 

HiaaiLucss. 

laoetea lacuatiia 
Ltcopodih»«. 

Ljcopodiom claratum 

aeUgo 

BotrTGhiam lunaiia 
Blecuaum boreale 
PoljpodiiuD Tulgaie 

phe^apteris 
Aapidlum loachitia 

Cittopterii A-aAilis 
Aipteniiun trifbomanea 
Rlix fccmina 
Hymenophyllum Wilaoni 
Chahacex. 

Cbara vulgaris 

HiPATica. 

MarcbantiH polfmoipba 



barbata 

scaluis 
emar^jnata 



undulata 

complanata 
Beipj;llif<)lia 

caidirolia 
epiptijlla 

asplenioide* 



Androa alpina 

rapeslria 
Sphagnum obtiuufolium 



■ GenBrally 

f Comicon amoDstbe fine debris 
' " " It 2100 f« - 



I"- ■ 

% From the eUvBtion at irhich ttiii nlani, uwuid m ^ bius inmiiij cvw idc>i, 
it Would Bj:ijieBi that ProfeBsar Qieieck^ «h« in error, in tbinking that he bad 



n in Faroe (nearly 2000 feet), 



^"o^ fi 



diacoTered^it at Achjl-head, in the north-west of Ireland, ji 
eleTatiOD, (see Eng. Bot. Suppl. g\. 2681.) vh«re he probably i 
Blunted plantB of i". cambricum, which is, I belieTe, abundant in 
P. nudtoaule, if oowing in Ireland, we should expect to find atabiRuer aiiiiuue 
than in Faroe. The Bpecimen Bent to Dr Hooker, and figured in E. B., is cei- 
tainlv P. ntidieatiie, but probiMv from Greenland. 
II On the Bummitaand tide* of moat mountoina, above ISOO feeL 
i At all heights, at the gr«at«it elevations aauming the ftorm otJt.p 



'■mrf^t; 



efAa Faxot 



^hagoum MutifbUum 



•mpitltMeWii 
PbaMu^ sulHUBtuin 
Coaoitcimum bonftle 
PolTtiichiun pilUbrum 

junipenuuia 
4loidM 

& DicksoQi 
»lpii,uni. 
(eptentnoniue 
oniijerum 

(uifiziuDti, « ^Goe^b- 

Tortnla ittbiUaU 

EocolTpta oiliata 
O-rimmiA maritima 

apocarpa 

|iulviiiat« 

bnniid«« 



elliptjctUD 

canesceiu 

Di^nuMloii piupuieum 
(M£otiieki(ii( Hntotmuii 



BsitTBiuia featana - 

gncilh 
pomifbrmla 

Rlpfiiua dendioideg 
loraum 
' crtita castrenata 
piiTBm 
tincuuitDtii 
ciupidatmn 

denticnlatinn 

aduacum 

q>leiideas 

Intescena 

undulatun 

cnpTeaBifbrme 



pfollfenuB 



""^o 



[ookeiia Iucgbb 

TentTicpBum 



jngalalun 

Being puMiihft) i ._., .. 

lO'dgi^'i vsluaUe iwrk " Ten. 
lunea Hjdiophytologui Itani- 



Leci<|eB CDDSi^ena 
geographicB 

ftaaeolutca 
CljlopIiMB cjtindrioa 
pniboaciden 

Bndocai^n niaiBtain 

Eiceolana ca^area 
jcanors miacormn 
tarilraa 
gelida 

Pannelia aqi^la 

ompbalodea 
ottncea 
■aiatilk 
■t«lluia 

■BMute 

fcrfbioMi 
Gatnrift Iil^ira 

f eLfidea polj^aq^la 

«ocfifen 

unoiarw 
grojiiUa 
ransifcTma 

TeriniculaHl 
Steraoctulon paacliale 
Bphorophotoi) jiagile 

corallaidei 
Alectorts jnbata, ^ cbflybpfttrsis 

femacea 

naligiato,? calkarii 
OotnicDlsri^ aciileata 

CollaiDa Iscerum 

■pontiaRa 
flaccjaum 
Lepr^a flart) 

Agaiicni li)ft]B<ljl)plif%^to 

muHariiu' _, 

iB«i»'SS'' " '-"Ogle 

UrMo ■szifiacaTmii 
IVemell* atnUt. 
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Tabular Arrangement of Tltermometrieal OhervaHont t'n Faroe. 



Dati. 


u«,a^. 


»^ 


Eroing. 


Tii.Jrd.nT 


Una or 

MonMgHid 

XTOlMtOtB. 


HUDnt. 


l™««. 


1782, 


3r.so 

M.5S 


34'.09 


32°,74 
42.14 


32.''8T 
43.87 


B2'.270 

46.846 


45'.60 
39.87 


18.-00 
39.90 


JmnKT, 


37.670 




37.44 


38.12 


87.667 






1792, 

1799, 


sa.39 

39.03 


36.77 


34.62 
88.68 


36.00 
39.36 


34.966 


44.37 


18.00 
30.87 


F«bru.rT, 


37.206 




36.60 


87.460 


86.902 






1782, 
1T99, 


31.»4 
43.46 


36.14 


31.94 


33.23 

44.64 


81.790 

43.250 


46.60 
48.31 


20.75 
30.87 


Much, . 


37.S6 




37.49 


38.93 


37.520 






1782, 
1799, 


36.63 
44.93 


43.49 


44!66 


40.81 
45.38 


38.720 
44.896 


60.00 
64.60 


20.36 


Apra, . 


41.78 




41.636 


42.776 


41.807 






1762, 
1799, 


40.73 
60.18 


44.66 


41.49 
49.09 


42.26 
60.92 


41.110 
41.635 


60.06 


33.13 


M.7. . 


46.405 




40.29 


46.59 


46.372 




1781, 
1763, 
1798, 
1799, 


06.31 

63.64 
64.86 


67.01 
03.46 


04.11 
60.60 
06.19 
63.09 


65.49 
01.03 
64.97 
64.73 


64.710 
60.670 
04.015 

53.970 


72.50 
58.00 
63.50 

60.00 


43.26 
86.50 
48.87 
60.00 


June, . 


63.636 


66.46 


63.247 


64.18 


03.441 






1781, 
1783, 
1798, 
1799, 


60.00 
61.98 
56.00 
66.31 


61.09 
66.63 
60.46 


69.00 
62.86 
66.S6 
06.03 


60-19 
68.82 
57.24 
66.81 


69.760 
52.410 
66.640 


68.00 
63,60 
67.12 
61.26 


45.50 
61.13 
43.12 


Julj, . 


66.197 


69.89 


60.04 


67.016 


66.868 






1782! 
1798, 
1799, 


67.31 

60.06 
64.97 


08.19 

63.87 
68.68 


05.22 
02.31 
66.13 
64.01 


62.69 
56.36 


56.265 
52.110 
66.096 
04.740 


70.26 
61.36 

66.75 
09.00 


46.60 
39.87 
48.87 
45.62 


Augurt. 


64.812 


66.98 


04.292 


56.375 


54.063 


■ 




1781. 
1798, 


00.90 
02.46 


61.64 
05.02 


49.77 

62.88 


60.76 
08.40 


60.335 
63.665 


60.75 
63.87 


88.76 
46.63 


S^t™b.r, 


61.676 


53.22 


61.326 


62.100 


61.600 






1781, 
1798, 


43.97 
49.30 


44.73 


42.60 

48.04 


48.72 
49.36 


43.336 
48.670 


64.00 
64.60 


26.87 
39.87 


October, 


46.636 


47.72 


46.27 


46.64 


45.962 






1781, 

1798, 


38.64 
40.87 


39.67 


37.62 
44.71 


36.61 

46.82 


38.080 
46.290 


48.87 
63.25 


34.26 




42.205 




41.165 


43.316 


41.686 








1781, 
1798, 


49.37 
44.S1 


42.62 


40.93 
42.72 


43.04 
44.15 


41.650 
43.610 


47.60 
52.61 


83.13 
33.13 


tWndMT, 


43.44 




41.835 


43.096 


42.633 






Am..H«D, 


46.6866 


46.860 


46.1099 


46.3ol 


46.399 




■<'^ 
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TtAular Arrmtgmtaa of thermomelrical Obtereatioiu at Faroe. 



BAf. 


U«^ 


babW. 


■■Ml. 


Datk 


ibnbw. 


HwrnlMf 


.». 


ISII, 

June 


Sl'sM 


48!939 


60*146 


1881, 


60.636 


ei'sBi 


fil'llS 


Mr.. . 


U.«SS 


00.506 


6S.S9tt 


Oetabw, . 


41.039 


48.8S9 


47.69* 


A»p»t . 


S9.130 


AI.TOO 


U^Slfi 




1 



4B.734 

Mem Temperature of Ysu, and of June, f 1761-S8, . 4l!i.74a 

Joly, Aivat, of . , . 1 17S3-99, . 45.0SS 

45.399 

45.663 

Hon Te^ptntunt of Ttbtmrj tmi July, ( \7Ba^ 43.6S& 

llie cooint ud wBimsit montlu in (1799, . 47.360 

46.47S 

64.358 

Mmk iMftntun of Four Yean, .... 54.630 

Hmh Tanpenture in 1B3I, 5I.6S* 

Mein Tan^ientuia of Januirr, Febciury, ( Duld teuont, 4I.64B 

ud Hndk, in . . ( oo«l Utta, S9.DM 

S1.SS6 

Higheit, .~ 73.60 

Loweit, 18.60 

IfwB, 45.50 
MOTSS. 
Th* HranM from whicL I ban eaofiM Aa &i^oiD([ TiAli^ ■kuw, li^ A ed- 
iMlion id «AMmlio» mada during put of th* y«n 1781-83, lOiA I tnuoritwd 
hem tlu US. of Snbo'a Account of Fuoa, toL m, iit <ha Kojal libtti;, Q^an- 
tu^an in 1 629 : ii, A inllwstioD d obttmlioD* mada it Thonhmi duruig tha y aan 
179d_6-7-&-9, aliiafly by C^laiu Kohn, Coamundiut in tmv, •rhioh I sopiatt 
fran the origuuli theie prNotrsd in 1821. Theimometrical idnemtioni wen oolf 
mada during that period, of ^Aith I lura bare giran tha raaulla : the reDubuag at>- 
u on the btrooatar and matkar I hope to be able to make nw if at • fiiture 

L 2 /-I 



IM Anahf»it ^CopnRua. 

tina. The booH in wUcL dw l*ttt« obMmtiaM wvt nuidt, u *b(Nit 3<^fHt nfcoTC 
the lcT«l of the w*, and thsj wen Uken it 6 a. v., naao. md 8 r, k. The pacti- 
cuUn af thM* i# 'I7SI.M ■» ant ginn, but dxy waM freliably nde in ■ Anilu 

Htouiaa. . _ . 

Mj om obMirMioni -in 1621 wen nude in nnevm fttt of the Uu^ lad M 
eleniHiiH Tuying from U to 70 feet cbove tlie Bern. Tli* mommg obeernliaiii were 
PIJMJjijIy n»to al B4,h.; ^ •vvueg atmiain honHt betwMR 9 uid .19,'but 
cUefi; betweea 9 and 10 r. M. 

Added to tlie nwan of the mOTaing and etmh^ abumtinaa, to ofetuU die mesa 
of the daj tor (be moaOa of Jaouarj, February 1799, 1 n tn 

NonsllW aad December 17B8. ( " "■'"' 

UmA, April, Bbf, 1799, . . . 1.39 

June 1799 0.76 

July 1799 1.14 

A(«uit 1799, 0.83 



AnaJ^git tf CoproRte*. By Dr William Greooky and Mr 
K. Walker.* (Commaaicaied by the Authors). 

I. Analysis f^ a CcproSteJrvm Burdieiotue. 
Tai« coprolite w«e enclosed In a tolled maas of clay ironstone, 
and the interior of the coprolite, when broken up, seemed to 
bare been converted into the same substance as that by which 
it was •urrounded. A good deal of pyrites (iroa)-waB also 
disseminated in the mineral. Owing to the small size of this 
coprolite^ and its mixture with foi^gn matter, its analyHS was 
rendered unusually difficult, and the proportion of pho^hate of 
lime was less than usual from the same cauK. It would be 
very desirable to have an opportunity of repeating the analysis, 
on a larger portion of coprolite from the same locality. 
The result of our analysis is as follows :^ 
Oi:gliiic nutter, \ 

Slllphurrtoftron,l 4.134 

SUlceoug matter, J 

Carbonate of lim^ 61.000 

Carbonate of magne^ 13.668 

Oxld* ^Itoa with > little aliuuliM, ..... Uw 

FheqihateoflllUe, 8,070. 

FhiMldvefe^diim, ) 

0>fal««fM>«ai>ert|,f ■**'**: 

WUer airf lots, SJ3» 

1O0.0OO 
■ Krad h*h« the Weiaerlui Natunl BMmf Sodetj, 3Sth November and 
1 3th December 1884. 
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In a coprolite from Burdiehouse, analyzed by Mr Connell, 

that accurate chemist coiUd not detect ihs presence of fluorine. 

In the oDpnjIite analyzed by us, however, w* had no difliculty 

in detecting ibat siiliStaDce, bj the ordinary process. 

This Interesting substance, when exposed to a high tempera- 
ture, gives off iralw WgWy ehaiged irffli ' bHuta'motls nrttttt-, 
and a small portion of ammonia ; this circumstance, taken in 
combinBtJon witii the aeeuircnos of tbe ^o^h^e of Ubm, proves 
beyond the pmsilxfity of a donbt its anitnal ongta.* 
2. Analytig of a CoprolUe from Fifithire. 
This coprolite diflers considerably From the one which we last 
examined, inasmuch as it contains a much greater proportion of 
phosphate of lime, ^Uh a smaller qaantity of carbonate. TUe 
oxide of iron in this is a mere trace, whereas the Wardie copm. 
lite contwned a considerable portion. In this as well as ip tlie 
Wardie coprolite, we found very .distinct tracer of the presence 
of the fluoric acid, as the accompany! t^ glass shews.^ The 
organic matter which w£ obtained from this coprolite exhibited, 
in a more unogmvocal maaner, its .animal origin, than that £ot 
from the .other, iai^ when exposed tp heat in aXube, itoot only 
gave off a water highly .ammoDiacal, but exhaled the peculiar 
smell of deGDiQ{>osing, animal matter atahigh temperature. In 
tbb as xA\ ■&& the other we found an appreciable cjuantity of 
catbpnate ef magnesia^ and we detected besides & small portioti 
of phosphate of magnesia. ■ . , .„ 

The tbllowing is its composition : — 
Matter Insi^uble In muriatic acid] and chl«fl; organic, . . 3.380 

Carbonate of Bne, ^.SS6 

CacboiM** BfuMpiah, ' . . SM» 

Phoaphate of lime, 63.6S6 

Water, S.SM 

Phoapbate of nugiudaJ 

Oxide of iroB, 1 ■• 

'TMtte.OfdUDgnlMe, •? ■ li»e«. 

- ^ ) 



Flnodcaad. 



■UitOoUalltelbnni'nwrhe bBB,ifnoBtthepBblK:atitin.of[|ui analjib vf >tf o. 
pioUte,i&ttt)d,.eeDr£)r«goi7.And Ur Walker baA {treviouely.done, flM»ide . 
of calciuBi in the cqprolite of Burdiehoui^ and aUo in the fish acale^ 
bon»i, and bony rays from tie same quarry. 
■ \ On the apfedmeoe of jlass exhibitefl to 'the Society, letten and fiffures 
wel«'b«BUt(|U%etvliedbt'lhQ.fluDrii;acld'fhiDi{lhacopnf1He. 
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Jnfwer to Pri^estor T. S. Davtea'M Complaint rnpecUng his 
Paper on the HourJinee qf &e An&qve Sun-Dialt. By 
William Casell, Esq. F. R. S. L. Sc E.. M, W. S. &c 

TO THB lOriOB OF THB BOINBUXOH PBILOMFHUIAti JOUJUIAL- 
SlR, 

May I beg the favour of your intnting the annexed Btate- 
ment — I am, Sir, Tety truly yours, W. A. Cadell. 

Tbe following statement is for the purpose of shewing the er- 
roneous nature of a publication in which my name ]a brought 
forward, and which, as I suppose, appeared in one of the scien> 
tific journals in 1831. As the existence of that publicatjon did 
not come to my knowledge till Utely, it is only now for the first 
lime that I have an opportunity of contradicting it, and jus^y- 
ing myself against any imputadons it may coDtwn. 

The passage by which I was first informed of the existence of 
the publication, is from a letter which formed part of a corre- 
spondence I had in 1834, with Professor T. S. Davies of die 
-Boyal Military Academy, Woolwich. He writes, " I own to 
you that I did insert a communication, either written, or through' 
some authenticated friend, respecting the part which you took 
in the business (that is to say the business respecting Mr Davies''s 
pap»), of which I complained." From this passage I infer the 
existence of the publication ; and although I have not seen the 
publication itself, I will nevertheless proceed to shew that Mr 
Daviea'^s comphunts, in whatever terms they may be expressed, 
are groundless, and that I took no " part in the bunness," ex- 
cept fpving a Hivourable opinion of Mr Davies''s paper when it 
was submitted to me. 

Several years after the pubUcation of my first paper oa the 
andent hour lines, I wrote a seoMid paper on the same subject^ 
winch was deposited by me in the bands of Dr Boget, Secretaty 
of the Royal Society, in the month of June, bnng about Hfe 
months before I knew that any one was employed in researdies 
on the same subject, and the paper remained unaltered in the 
hoods of Dr Roget, till it was read at a meeting of the Society. 
j^r Davies^s paper in monuKrtpt, entitled, " An Inquiry into 
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the Geotnetrical Character at the Hour-lines upon the antiqiie 
Sua Dials," was put into my hands in November of the samfl 
year. Thus, as I sent my paper to the Royal Society in June, 
and did not know aS the existence (^ Mr Davies''s manuscript 
till 1 saw it in November, it is imposuble that my paper can 
coatain any tlung taken from his. 

Mr Davies's manuscript was put into my hands by Professcw 
Wallace of Gdinbu^h, Uiat I might give him my opinion of it. 
The author was unknown to me. I kept the paper some days, 
and after having read it, I returned it to Mr Wallace with a 
note, in wbidi I gave a favouraUe c^nion of the paper as far 
as I eould judge of il. This is the only ptMot of ctmnection 
that I ever had with Mr Davies's paper, Thb ia all I did. I 
took no other' step whatever, and I was ignonut of what took 
fdaee leapectiog the paper afterwards, having bera absent from 
Edii^urgfa during the winter, i^Hing, ud summer, in some part 
of which period Mr Davies's paper was read before the Royal So- 
ciety of Edinburgh. 

1 have thus shewn that there was no interference on my part 
with Mr Davies's paper, and in consequence of Uie correspond- 
enoe I have bad with Mr Danes, I have received from him a 
letter, in which be adieowkdges bis omvicUon, that hia com- 
plaints and " suEpicums" regarding such mpposed interference 
were ground less. 



Second Estay, preliminary to the Series i^ Reports on the Pro- 
gress of the Usefvi Arts, ordered by the Society of Arts Jbr 
' Scotland. Read STth October 1834. 

Ik the paper which was read at the last meeting of the So-> 
ciety, I endeavoured to ptunt out the connection which exists 
between the practice of the arts, and the advancement of civi- 
lisation; and indicated, I hope with sufficient clearness, that 
though poigmmt evils at times result from ra|ud improvement, : 
these are extremely limited berth in lh«r extent and duration, 
and are soon reabsMbed into the mass of good. At the same 
time, I tookoccauon to remark, that the natural antidote for. 
sudi evils is to be found in the cultivation of more than one 
craft by. the artisan. That course, was necessary, in order to 
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dl^ft'Ekd ih» o>^Mte d" Biioh a iBocictj tiii obfb Frotn ^ «hnge of 
belAg Inhnkuil M l^ iwl&re of die firodaeer. I AaSA mam 
proceed to Doni^etr of the olASii^tJon dt tfae arta, or rather, I 
should «ay, of the t6t&l vatit of ctaanicadon amoi^ ^em. 

Tbe first bu»Ress, in attempting the classification of uiy set 
of phenomena, b to look out for some praminent diaracten 
which may serve to separate tbe«i into large groupa ; and ogun, 
' in Mch of these groups^ for other minor marks of i^tinctioni. 
Such a claasifioKios, be it remeubeMd, is one of tbe utisoat iR»- 
|lortanGe, as well for tha fW^iofie of trentiag of the arts, as for 
that of attaching the features of them to the memory. 

When we seek to ckssiiy ^ese objects which Natdbe pr«> 
sents to Us, we experience no difficulty in detecting madis «if 
diBtinKion, but are railier at a loss to which daas of ^tinctions 
to Mtdch the greatest impoctanoe^ The objects which sntroand 
us em at once claBsifled under two heads, tJie laorgaaic and the 
Organic, (giving rise to the soepocs -of Physics and 2oobigy.' 
The inorganic bodies again readily separate mto three oIsMes, 
tbe S(dids, the Fluids, the Gases ; while the oigatitc bo^es 
range themselves in two tingdoms, the VegetaUe and the Ani- 
mal. Such distincDOni, nmified in every directioa, fluflile the 
snident of Natare, with a ^ven exertion, to compass an itn- 
raense field of knowledge ; put him in pOBSBsnon (ff a memory 
that seldom deceives ; and extend, as it were, the durattoB <tf 
his vigour. SimiUr advantages would accrue to the polytechnist 
from the extension of this method to the arts. The processes 
of the arts, however, are continuity changing ; nor do they ex- 
hibit that infinite Wisdom which is cdnspicuous, at ev^ry turn, 
in tile natural phenomena,of the universe : they are the pro- 
docta of the finite and irrdgalar wisdom of man, and far from 
oflbriug facilities to, rather oppose the introfiaotion df, atroBge- 
ment. 

Mai^ lines of distinotioa^ indeed, can be drawn betwem tbe 
dififermt arts ; and each one ««n be sufficiently sepuated from 
its neogfabours ; but then the principle of this separation varies 
with each art, and with '«ach boundary, w to speak, of that art 
When we attetnpt to apply any i»inciple, we find that in some 
cases it answers to adminifion, while in othen it leads Co inex- 
tricaUe coofuilDn. The simplest, indeed the'ontysute method, 
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far tATiffaig-n B ak^ficfttioD, is to InahrM «afbart.»'to«xalnite 
minutely its various kuuiliBiy procMieai Mad to HddE for nnfe 
tlpptiamBetvi ianuaxHaaa. Tm, fadwercr, AbuilinipU^eg, this 
DKthod rttfaer tnds to coiB;dioete the bakjeet: yet kt ofOa 
hcuk a uplendid viAr of tfae ttub mMute at. kumaB sdoxC^, and 
KUtiUaB «uoh a tkrflt of itidB ilprmditg philwtkitpy, that tb 
follow k «ut one woold «ra) -^rc di« dai^ers of tbe CretfU 
Lab^^tb. 

A few years ago, dteuoaren thread nowabd thea'eKpoBcd,l» 
tbe sdmiiag stu^cBt of D«nira\ JoveUatt work, die flkh «f o^atL 
Ntor J disooatent; aad axrakebed in tbe peacriol -and httppy honife 
flapft'b«A«i|Uctitinuraiun. AMicitoiMidestrstKfiM«difr(»B«ar 
floainig rampntB to the needfe of ihe sempatrees '^ ditnifttil^d 
cable,' and the imle«Dd xtcMon has spnad in BOotMtig itfftueifte 
otCT the' united -eti^nv; and, thongh aft ^ «» pavilion ha« heen 
reared lanr itft mmitoiioufl mTentar, we Aall'didT^ to hooouf 
bha fay inMaUiBg the tOO tforAvBBtrmtfd as die K;pfe«enution 
of AiriadneV cloe. 

Itbt -at tndt HAb iMMuiiftil fabric to its wstce % not, however; 
* by a ttriauta atn^ns of the aaohinery, bat rather by '■* rkfiA 
view of the pmaipAl atepa which lead to'tulbmUitoti. 

Tbeniaiiufdotiire of Uie oiAa twist, Hke that of evwy othei^ 
oommodity, nUBt be atuditd under two hfeads; the (A)taitiii>g-ef 
the raw material, ^d the «ODT«'don of it into tbe wnilk^ble 
tfdcle. I am too little acqnamlad widi the AeUAh of coitm 
cidturfl, to venture into a ontical eicannnd^da ; yet 'diere ire 
featurts Id it too striUng to escape the iMti«e of a vmy caaud 
obaerver. The new .material of the SritieA iinatiutiKnuPer is in 
tmih-a mantf&Etnred oonndodity, and no amall degree of ekitt 
k.neqniied lo bring: it, to diflt state 'wMdi iflts jt feir :the com. 
mBBoediant^ bit biboun. 

Tncing'it baok 'from the iBritiah stcxshouaa, wcflnd that it 
has been brought from the other i^eve of 'tbe Atlantic ; and tbe 
praaefis of tnbqxlrtatJon is thus that wbtah (teimmds ourfirat 
attaotion. This very first step' ip tbe ^analyBia «£ the coittm 
nuumfactaM loidii oa to an cnimtKe rratn wfaitdv thtmg^ "WecKa 
denry onlyiR pttrtion of the MirralindiBg ooemtry, We are ym 
^)e to form jome :idaa -of itfae' inmame extern of the -entire 'View.' 
TohowmoBy diftKmipcocMBGU'deet'thedflpoweiitB'ennnwe ! 
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•AbA to «hat m'intenK devriopnwiit of tbe atergy of Uw 
huaan nHid, does it (»« its mJb ooDduct I 

Tbe art of sbip-btnUng b one dnri nqoirea the pravious es* 
awe of nanf Babndiny piumwii. The mad mtnt ba hewn 
Mid tnuuported-to ttie-riian: The wwand «xe nnken BMMt 
have been at work* and the cartwrigbt mutt have tabowed era 
the diipwright oootd obtain tbe material to work upon ; asd 
ereD whra be has obtained that, he cannot proceed a ah^step 
«re he haro apfdkd to the tocd-maker for Ua impkiMiila. The 
Imlk, we ahall mppoie, is ftDished; the nqte-mdier, tbe manui 
(actura* of our idmtieal eable-twist oa tht lai^ soate, the aaii. 
maker, miut both be set to w<^; and even ere that, sone pre- 
vioudy finiabed veawl nnrt have croeaed tbe GtacmaB Ocean to 
bring our supfdy ol hemp, of tar, and tallow. 

Tbe tnere formation of tbe veasel thus lends us to cootOBplate 
many Separate arts, each perhaps more impwtant than that wfaiefa 
we are analyaiDg. Let us now pass to tbe safe-conduct of the 
vessd, and let us attend, not to tbe mere bodily labour, but to 
that suoeesnon of mental eSbrts which has enabled man to trace 
his path across tbe ocean. The ^sooveay of the directive powK 
of the magnet, and its application to the compass, tuury our 
thoughts back for several centuries, and tranqiort us from the 
sea^nUironed island to those countries whose timid aom yrt 
creep along tbe coasts. We thank the fanaticism c^ the impioua 
iTusaders, and place the ^^aeiungB of Peter the Bermit in the 
list of Bt^ by which mankind have reached thdr prearat state. 
The compass, however, bas been gradually improved, and it 
would scarcely be fur to place all the merit among the amaa 
ot anti(]uity. When we reflect on tbe immeaae extent of ocean 
that is spread over the surface of the earth ; when we bring be- 
fore us the never entUng variety of man's a^^iedtes, and hit an- 
gular power of accommodating himself to every spedes of cli- 
mate, we perceive, in tbe directive power of tbe needle, a pro. 
vision -for the safe exerdae of his spirit of adventure, and 
begm to trace a peifECt unity between the design of Ab pbe. 
noniena of the material univow, and the subtile peopeitics of 
mind. But the needle and tbe 1<^ would, in the course of a 
IfHig visage, give very erroneous results, and would leave tbe- 
thariner ignorant of the efiects oflbese cuimts that exist in evoy ' 
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|Hrt of tlw Ka. Though the Modk had bwn pn'fect m it» di- 
rection, and though the Ic^ wtre improvod to the utMKMt, thwe 
vould Mill exiot the oeceasity iar same other guide, wbenoe the 
efe ct of ctgren ta might be dina a aled. The maiiaer aeea n*- 
tfaaig aroimd lum bat the monotonoiia wava^ and, oxismus that 
the oeean on which his log swima may itaelf be moving onward, 
looks anxiously for lotne ofaject iminflueaoed by the stream. 
The stars alone can sapply, in emy aitualioa, an undiang^u^ 
guide, and a knowledge (^ their moTMOHitfl becomes emnitial to 
the seaman. But the scjeoce of aatnmoay is one founded on a 
toog aaries of ofaaaratioos, and wfaidi hat Mily reached.a suffi- 
meat exaetitude with the aanBtance of nuny ciJlateral aids. 

The abservations of the ancieDt artronamera, made by means 
«^ the rude gnomon and clypsedra, derive value fram thmr men 
antiquity ; the errors iocndoit to them being rendered insensible 
by BubdivincH) among so many epodis. But such obaervatiana 
would never faav« enabled us to attain to that degree of pted- 
w» which the maiiaer demaods ; and the true nautical astro- 
nomy was only founded when GalBeo turned hie telescope to the 
stara. The lahmm of Tycho, of Kepler^ td Guericke, the deep 
studies of the BemouUt% of £uler, of Newton, of Madaurin, 
of Lagrange, and of Laplace, were all steps essential to the por- 
fiectioB of the nautical art ; tlie muktf^qr at these steps pre- 
v«ot th^ detwl, but there is one anKn^ them whooe iuportaoce 
stands so pre-eminent, that it wcmld be unfair to Scotland : md 
to its author to pass it over in sileiiGc. The illustriouB Kepler 
had been ttxling through endlesa calculations to demonstrate the 
true figures of the planetary ariat ; and the fearful truth wu 
just breaking uptm his mind that human life is too sbcHt, and 
that human endurance is loo limitad Ibr the necessary labour* 
when our own Napier presented to the EOentific wwld the Lo> 
garidimic Caom. There is not a ship.boy who is unacquaint- 
ed with the pomer of the logarithnuc calculus, or who has not 
reason to turn his face every day towards Ibe lower of Merchis. 
ton, md thank that giant mind which first opened the spring 
whetioe such wide-a[»eadiog .boaefits have ftiwed. Even with 
all the ssfflstance which the logaiilbme have given, the labour is 
still regarded by many as axceao^e; and when oowly out of 
sight of the West.India Islands, all fautda have been caUed oo 
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<kdt for. the UAilng of aiiumar^ while the concluska of ^thexjiLi 
odrtRoD biMigkc tb« CMwl -within «g)u (tf Cape CleMT. 

Thweiainoreiieoenkry, bawover, Awt tfmoigh%i|tiH of dw 
ratroDcHnflr, Hxdley must -cMUrive b» jqtudrraOC, ami Trot^-* 
tRiiaiMtanproMat — iSvwlaa inaat detect Aeithtamata-t^Kf- 
mtioD t^ light, 'tmi iDollond cwrcct rt ; fiu;^;eirs vnat inweitU 
gme the ^liKntnncMi of TibntiOD and oontrivB the ^nnaueter ; 
tmi dw ondle* sanot of irmpnvetnentB.niust bo made en idiat 
instrunwat «re the ihip can i>oldly leave the land aitmi, and 
»ma. bcMelf tO'tiieinttfrnioaUe ocno. 

- I have notr rudely malyaed the firgcassvftnMportaetim, ud 
have traotd Obe cotton mooI to kt native ■how. But amoh yat 
baa tobedoBeere I have oompleted the 6nt paK«f my inveg- 
^gatioD. The toil<of the ootton planter, tbeiiittram«nts which- 
he etof^i, and a bog tmin of impravemeDti, haw -til to W 
eonndered. W« tauat examooe the machmery vkicfa clean the 
eottes of itt seeds, and tuuat vetuni to out- vm oouittry to vkw 
tbc ^v IsObD cutlhig out the pondaoui cylinder. Igaoraaoe 
of the Bid^cct, honever, compels ens to ieatw <that part iMtoui^- 
•di *tid I abaJI now proeeed to analyae, id the nme kttity miM- 
aar, the proceaa of converting tbe raw eottwi wcniI into dieddile 

The detail of tbe Tan^uB invvstnenta,— 'the Jescriptioa of tbe 
nutkhndea of ingeaioui jcoocrivancea,— the butory of their in- 
troduGtiDn, would «n>eU tins merely :Bpecalative.ee8ay ihits a for- 
mid^ile quarto ; and I muu ceoteitt myself with «. glBnce;at ihe 
genend aqnot of the macbiDety. 

The 'toothed whed, the sted arbour, and 'the -alUtinitiBg 
serew, are theraote prominent parts; andtheitbnnation'of ^heae 
eascDtials ofin-s thus the IntAt impoitftnt ftmnea in tbe manu- 
faomm of nacbhiety. When we walk through the vanous 
worka we obser*« sue asoBdril luaed in the formation df another ; 
doe divided phrte ppodueing tfaoBaands tit otbaM.; one ^ardng^ 
en^ne oocupied in the cmislmclian of slide scats, wlUch are oa- 
ly planing engines ia another form ; 'and one sorew neproducing 
new fiorews of every vaiiety of pitoh and thrcHd. And when we 
inquire whence came these parent pbrtes^ ladies, jrianing e«- 
gines, and screws, we are annnred that theae wene 'thconelvw 
deduced fnnn othws of 'aeknowledgsd axoeUMce. A-&nf^*am 
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at kbiB rcprodnctian of one aechwe by unther, wo^ lead m 
to beUevE that hancUor^ is- but little coaoenied in tb« fomM- 
tkm of aecarate iostrunents t and that tb« operations ot mat- 
idunery possess an exactitude far higher than can be obtvsed 
Aom the vovkman's skill. A deqoei NAection will, hDii>«Tar, 
conduct us lo very diilermt reaulte. The method of making a 
flat surGtceby hand-work is incomparably superior to aoyothetv 
m that the planing en^ne must he considered as originally de- 
duced irom hand-labour. The divisirais of the teeth of trfaaets 
were also originally hand-work, and even yet the more prwbe 
astronomical instruments are divided by band. Linear dividone 
also are better done originally than oc^ned by any maclune ; and 
thus the formatioa of an accurate sorew, which requires the oon»- 
binatioa c^ equable linear and angular motions, comes like- 
wise to be conudered as the product ot human skill. Good ui> 
gular and linear divisicms, an accurate planing mKhine, and «h 
equable screw being once obtained, it is indeed easy to fona 
others of nearly equal value ; but it miist be noticed, that all the 
impertiKtions of the originals are transferred to their copies, ajod 
that nothing bat a sagaeioua armtgement of the work) and a 
skilful variation of the parts, can prevent these instruments frot* 
degenerating;. In this way we may r^;ard all the finer ma- 
-chinery of our oeuntry as having originated from the careful 
workmanship of some few primary instruments; whloh, deteno- 
rating by use, have been preserved of a proper degree of pre- 
dnon by the oootinued ex^riae ttf patiehoe and of skill. 

But the formation of the machinery is not all— ^e pravkl- 
ing of the materials is a pcHnt of aa graat importance i and here 
again we are led Into the samemmnd of pnices^es, and find that 
-ei^h art, as «t present practised, depends on the practice of Uie 
same art in a tuder state. Thus the iron minie is wrought by 
means of iron tools, these were obt^ed from other mioos by 
the help of other tools, xad we trace upithn pueitfilge of each 
pidt-axe and shovel to the rude alone dtisel, itsklf construcud 
bj means of some other, until we reach the fintfiedar of a.Aarp- 
edged stone ; and while we boast of the power and precision 
that have now been attained, we must own our obligations to 
the rude processes of undvilized man. No set of prooeBses run 
90 far back as those connected with the manufacture of iron, and 
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none have cooUibuUd so mnch to the innene of civilizBtion : 
boa seems to «Radi Uadf mort ptrciadoatly to our specie^ 
taiA not a seanuii is east away but a cav, s knife, or an axe must 
prmidenHa^ follow him. The truth being that it is almoBt 
bt^DBd the power of the Dovdiat to supply, by any other sdunM^ 
tbeir fdace. For the productkn, then, of one of tbe moit on- 
dioaiy articles of coarnierce, the exertioiu of alntost, I may aay, 
the whole human race have been combined ; and tbe midmgfat 
toil of tbe man of KUoce mingles itaclf with tbe roar of the 
blast furnace and the clatter of the forge ; the sage of an tiquity. 
and the ancient cmflsman have both lent an assi stance which 
could not have been awanting without a postpooemeDt of tbe 
period at whidi the human race has reached to its present state. 
It is, as I have already said, not an individual, but the whole 
race that progresMs to maturity ; and not merely every state> 
ment, but every uaefiil |Hece of labour, goes to sw^ the capital 
of maoktod. 

In ^te of the fanatidsm whidi baa sent tbe Turk to exter. 
minate the Brahmin, the Christian to eradicate the Turk,— io 
^te of tbe craft that sets nation to war against natum, and de< 
dares Fiance to be the natural enemy of Britain, — the arts and 
tbe sdeaces have made of us one family, not a nngle branch of 
which can enjoy an advantage that will not speedily diffuse it- 
self through the whde. 

Sudi being, then, the anastomoaiag nature of ibe arts, it be- 
comes almost impossible to treat of them systematically, and 
there is left little elae to guide us in omngemart than tbe pe- 
culiarity of taste. Some of the arts are, indeed, more elemen- 
tary than others, yet this consideration aflbrds us but little as- 
nstance. I have tberdbce determined to follow, in tbe arrange- 
ment of the series of reports, whatever drcumstoncea may ap- 
pear to combine interest with utility, and I pn^xjoe for my first 
subject, tbe recent improvements that have been made in 
danuuk, diawl, and carpet weaving ; im^oovements in wbicb, I 
am happy to say, our own country, nay even our own Sode^, 
has had no triAing share. 

Eow. Savg. 
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Oh a New Clatsi^alton of Fishes, and on tlie Geolt^ical 
DistrUmiion qf FomU Fishet. By Professor Agassiz of 
Neufchatel. 

Ih a memoir lately read before the Geoli^'ca] Sodety of Lot)' 
don, the author begins by stating that the sdence of Ichthyology 
bad obliged him to undertake an examination of recent fish, for 
the sake of comparing them with the fosmi species, and, in d<nng 
so, he had arrived at a classification of fish, in general diHertng 
conuderably from the various arrangements previously adopted 
by naturalists. One of the essential characters of &h is, to h«ve 
thdr skin covered with scales of a peculiar form and structure. 
This covering, whkh protects the animal without. Is in direct 
relation with its internal organization; and Mr Agassiz bas 
found, that, by attentive examination <^ the scales, fishes may be 
divided into more natural orders than bad hitherto been esta- 
bb'shed. In this manner, he has estidilished four orders, which 
bear some relation to the divirioiu of Artedi and Cuvier, but 
one of which, hitherto completely misunderstood, is almtnt ex- 
clusively composed of genera whose spedes are only found in 
the older strata of the crust of our globe. These four orders 
are the Placoidiatu, which comprehend the cartila^naus fish of 
Cuvier, with the exception of the sturgeon : the Ganoidians, 
which comprehend above fifty extinct genera, and to which 
we must refer the Plectoganatbes, Syngnathus, and Acipenser ; 
thirdly, the Ctenoidians, which are the Acanthoptery^ans of Cu- 
vier and Artedi, with the exception, however, of those which 
have smooth scales, and with tiie addition of the Fl6uronecte6 ; 
lastly, the Cj/cloi£aas, which are principally Malacopterygians, 
but which comprehend besides all those families excluded from 
the Acatbopterygians t^ Cuvier, and from which we must take 
the Pleunmectes, already placed in the preceding order. 

If we estimate the number of fish, now known to amount t6 
about 8000, we inay state that more than three<fburths of this 
number belong to two only of the above mentioned orders • 
namely, the Cycltndians and Ctenoidians, whose presence has 
not been discovered in the formations below the chalk. The 
other fourth part of living species is referable to the orders Pla- 

; Cooc^lc 
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Kudians and GaotndiaDs, which are now far tram nomerous, but 
which existed during the whole period which elapsed since the 
earth began to be inhabited, to the time whm the anitnalB of the 
greensand lived. These remarkiible conclusions, to which M. 
Agasstz had come from the study of more than 600 fossils oa 
the CotttiDenti have been corrobonited by the inspection of tpore 
than 250 new spe<uea,' found in British collections. 

The author oext observe that, in the class of fish, more coc^ 
uderable difiVreDces may be remark^ within narrow geological 
limits, than among inferior animals. We dp vot seeia the olass 
of fiahea the same genera, not even ths «^e faniiliea, pervading 
the whole aeries of formaljoac^ as takes place among zoophytes 
and testacea. On the contrary, irom one fonnation to another, 
this class is repieiented by very different genera, referable to fa. 
milies which soon become extinct* as if the compBcaled structure 
of a superior organizaboo could not be long perpetuated with< 
out important modificatk>ns ; or rather, w if tiDimal life tended 
to a more tajad diversi6pojtion in the superior orders of the ani- 
mal kingdom, during equal periods of time, than in ita lower 
grades. With respect to this, it is with fish nearly as with 
inammifers and replJles, wbos^ species, for the most part but 
little extended,. belong, at a short distance in the vertical series, 
to different strata, without passing insensibly from on^ formatioo 
to another, as is generally admitted to be the c«^ intji certaiv 
shells. One of the most interesting facts which Mr Agassiz has 
observed is, that he does not know a single species of fossil 
fish, which is found successively in two formations; whilst he is 
acquainted with a great number which have a v«ry t^nsiderable 
horizontal extent. But the class of fish presents besides to zoQr 
logical geology, the immense advantage of trAversio^ all forma, 
tions. Thus they afford us the only example of a. great diviaipa 
of vertebrated animals, in which we may follow all the changes 
experienced in their orgamzation, during the g^test lapse of 
time of which we possess any relative measure. 

The fish of the tertiary formations approach nearest to recent 
fish, yet hitherto th? author has not fouqd a single spcdes which 
he conuders perfectly identical with those of o^r seas, except 
the little fish which is found in Gr^enlimd in geodes of clay, and 
whose geolt^igal age is unknown to him. 

n,a,i,.,.-j by Google 
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^*he species of the crag of Norfolk, thesuperior sub-apennine 
formation^ and the molasse, are related for the most part to ge- 
nera now cfflnmon in tropical seas ; such are the platax, the large 
carchaiias, the myliobates, with large palatal platea, and others. 
In the inferior tertiary formations, the London clay, the Calcaire 
groasier of Paris and Monte fioica, a third at least of the species 
belong to genera which exist no longer. The chalk has more 
tban two-thirds of its species referable to genera which have now 
entirely disappeared. Id it we already even see some of those 
mngutar forms which prevail in the Jurassic series. But, as a 
whole, the fish of the chalk recall more forcibly the general chai- 
racter of the tertiary fish, than that of the species of the Juras^c 
series. 

If we paid attention only to fossil 6sh in the grouping of geo- 
lofpcal formations on a large scale, the author thinks it would be 
more natural to associate the cretaceous with the tertiary sirata, 
than to place the former among the secondary groups. Below 
the chalk there is not a single genus which contains recent species, 
and even those of the chalk which have them, contain a miich 
greater proportion of species which are only fossil. The oolitic 
series, to the lias inclusive, forms a very natural and well defined 
group, itr which also must be included the Wealden, in which 
Mr Agassiz states he has not found a single species referable 
even to the genera of the chalk. Henceforth, the two ordcn 
which prevail in the present creation are found no more ; whilst 
those which are in a small minority in our days, appear suddenly 
in great numbers. Of the Ganoidians, those genera which 
have a symmetrical caudal fin are found here; and among the 
Flacoidians, those above all predominate which have their t^th 
furrowed on both the external and internal stlrface, and have 
large thorny rays. For it is now certain that those great rays 
which have been called Iclitbyodorulites, belong neither to Silures 
nor BalistK, but are the rays of the dorsal fin of the great squa- 
loids, whose teeth are found in the same strata. 

On leaving the lias to come to the inferior formations, we ob- 
serve a great difference in the form of the posterior extremity of 
the body in the Gaiioidians. All have their vertebral column 
prolonged at its extremity into a single lobe, which reaches to 
the end of the caudal fin ; and this similarity extends ev<!a to 
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the most ancient fish. Another abEervation worthy of attention 
ia, that we do not tind fish decidedly carnivorous before the car- 
boniferous seiies ; that is to Bay, fish provided with large conical 
and pointed teeth. The other fish of the secondary series before 
the chalk appear to have been omnivorous, their teeth being 
^ther rounded, or in obtuse cones, or like a brush. 

The discovery of coprolites containing very perfect waleA of 
fish which had been eaten, permit us to rect^ise the organised 
beings which formed the food of many antnent fish ; even the 
intestines, and in some fossil fish of the chalk, the whole stomad) 
is preserved, with its different membranes. In a great number 
of fish from Sheppey, the chalk and the oolite series, the capsule 
of the bulb of the eye is still uninjured ; and in many ^>eciea 
from Monte Boica, SoUiihofen, and the lias, we see distinctly 
all the little blades which form the branchis. 

It is in the series of deposits below the lias, that we b^in 
to find the largest of those enormous sauroid fish whose osteo- 
logy recalls, in many respects, the skeletons of saurians, both by 
the closer sutures of the bones of the skull, their large conical 
teeth, striated longitudinally, and the manner in which the spi- 
nous processes ere articulated with the body of the vertebrse, 
and the ribs at the extremity of the spinous processes;- 

The small number of fish yet known in the transition forma- 
tions, does not as yet permit the author to assign to them a pe- 
culiar character, nor has he discovered in the fossil fish of strata 
below the greensand, any differences corresponding with those 
now observed between marine and fresh water fishj so that he 
cannot, on ichthyological data, decide on the fresh water or ma- 
rine origin of the ancient groups. 



Prodromua Flora Peninsula India Oriefitalht. By Robert 
Wight, M. D., F.L.S., &c. and G. A. Walker-Arnott, 
A.M., F.L.S., &c. &c, Vol.1. 

Mdch as has been done of late ymrs to elucidate the botany 
of our Indian possesaons, far more remains behind to reward 
the researches of such men as Wallich, Wight, and Hoyle. It 
ia gratifying to see them returning to Kurope for a season, aud 
devoting their leisure to the publication of tbcir observidMns, 
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vid, with a due liberality, cnmmunicating « share of tlior col- 
iectioDB to th«r European fellow labourers in wience. Nor ii 
it 1«8S gratifying (apeHkiag merely as a pbilosophicBl looker-OD), 
to see them flkptoiiDg with undimiaisfaedeuergy the wilds of that 
vast contioent. To dwell on the munificHit patronage which 
the Directors of the Honourable East India Company hare ex- 
taoded to the cause of Indian Botany, wonld be to speak of what 
is known to every one who takes any interest in natural science. 
We are- bowever convinced that, apart irom the liberal and 
enlightened feelinga which might prompt such a body as the 
East India Company to encourage the progress of scientific dis- 
covery, they cannot act more wisely, in a commercial and econo- 
mical poiBt of view, than by promoting a complete investigation 
of the natural history of their vast territory. To a great ex- 
tent they are at present unknown, and it is imposaiUe to say 
what might not result Xa the prosperity of India herself, from 
a more perfect knowledge of its animals, plants, and mine- 
rals. 

We have great pleasure in bringing the present work under 
public notice. Dr Wight Is a surgeon on the Company^s 
Madras Establishment, and during his residence in India availed 
binwelf of every opportunity of examining the botany of the 
Indian peninsula. He made very extensive collections, and, at 
his own expense, procured drawings to be made by native artists 
of a great number of curious plants, some of which have been 
already published in Professor Hooker's Botanical Miscellany. 
On bis recent visit to Europe, he assoraated himself with an emi- 
nent botanical friend, Mr Walker-Amott, and proceeded to 
arrange the work, of which the iirst volume is before us. It 
cannot be expected that we should here enter into any minute 
details ; but we have examined the volume with some attention, 
and feel bound to say, that it bears the evident traces of extreme 
care and unsparing labour ; and is in our opinitm one of the 
most important works that have been published on Indian bo- 
tany. It does credit to both the learned authors, and between 
whom, the labour of the present volume is exclusively divided ; 
aiid more than that, it is honourable to the East India Com- 
pany, that such a work should have originated under their 
SDMien; and we reromniend it to fhemi as a useful measure, ■ 
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to place some funds at the disposal of Dr Wight, in order tn 

enable him to extend and compiete his importaat reeearches. 

We ore informed in the preface that the second volume will 
be enriched by some valuable coniribiiuons. Frofeseor De 
CandoUe has named the greater part of the Con^ositee, and 
communicated notes on the new species. Professor Nees von 
Esenbeck aftbrds his asNstance in the Acanihaceee, Laurimie, 
Solanem, CyperaceeE, and Graminets. Mr Bentham describes 
t}iB Labiata and Seropktdariaa ; Dr Lindley the Orchtdeit; 
Dr I^xAer the FUkes, and De Greville the Algte. 

New Genera qf Indian Grasaet. By Prof. Cu. G. Nees *a» 
Esenbeck. (Communicated hy G. A. WALEEX-ARMOTTr 
Esq.) 

I. TBYSANOLXNA. X.abB. 
Trib. Thistboines. 

Splculie hemiologame, heterognoie, ncemoste, gemiiue, vel aoIitATuei 
GlumK duie, flosculu minores, muticiri inferior brevior. Floscolus Inferior 
neuter, imivBlTi^; valvula herbacea, glabra, int^ra, mutica; mperior her. 
mBphrmUtiu, bivalris : valvula inferior htrbaceo-membrsnacea, mutica^ tri- 
nervis, jongc ciliatai superior minor el angustior, lineari-lanceolata, mem- 
branBcea. Lodlcujie exiguse, rotundatte,int^errimK. Stamina duo, antberit 
Ilnearibm ,Utiuscutia luteis. Stigmata purpurea, penicillata; stjii baai con- 
jimctL 

Infloreiceiitla: racemus ampiut, aupra deeompiuitta,Tamii miiilia elongatUJUi- 
/ormibui itui eaSotU ipariU appranniaiu, ratmdit breviiiu oGgoatachi/U. Fluuta 
alia. Folia lata, rigidof glabra, Spicube valde parva. 

I. Th. agroshi (N. ab E.) — Agrostis maxima, Raxb, fi. Ind. I. p. 31? («d. 
lFall.)l- p. 319: in att mere, aaffl. IniL or. mus. tab. 823 (fide .^rnirff); KurUh. 
etui. p. 227. 

Hab. in montibua Circarentibus ; RoiAur^ In Bengbala boreoli, Rogle, 
n. 264. 

IL BATRATHEEUM. JV. oA E. 
Trib. Saccrarinb^. § Ahdsopooones. 

Spicub in racbl artlculata geminate, beten^amra, altera sessili hemigama, 
altera pedlcellata neutra. GtumEe Bplcuke perfectce diue, subEquales, berba- 
ceo-chartaceie, acute apiceve acut« bidentatte, in aliia auperiDT i^iice setacea, 
inferior plana bi'^es-nervis, Buperioi carinato, complicata, uni-ttinerrK^ a 
dorso implicata canalem stru«na, in quo seta flosculi contJoeCur, toargine tenul 
simpliciter conmvente. FloscuU meubianacei, glumia breviorea, nunquam 
saltern lonpores ; inferior neuter, univalvia, muticus; superior blTalvis, vaU 
vula Inferlori acuminata apice minute, bldentata prope a basi emlttente aetam 
in medio geniculatam tortam ; superior esigua, lineaii^ubulsta, bblentatat 
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quuidoque nulla. Lodicule laUe, membranaceae, truacatK, dentate, plicate 
In semicircula mnguke singulum floris latus amblcntcs. Stamina tria. St^. 
mata viUosa; Bt;Ii discretL Spicula pediceHata angustlor, aubunigltunlB, 
glunu plana, acuta, nerroia, mai^ine MibtlUua Bemilata, nq)eTiDr gluaia ct 
HoscuU ruiMnientum mlouta, lotundMa, aquaml&rmla. 

Infloreacentla : spica p«va ificAoftmia, ad gmiada magia mJ»tm« hatbata. Pe- 
dicelli (piottiarum ateriHim iHliati. — GinmiiulTvpenfia, ranmia, foliis (miiut am- 
pleaieaulibta. Spicule tnembranacea, externa. 

Stnictun floiig Ftetimpliii, Trin., quodammodo et Arthnum, P. . de B,, ac- 
cedit, sed difienut hiec genera spiculiB non g«niliiatiB hetert^amis ; pufteriua 
hoc autem et Inflorescentia paniculata.' 

[Arlhrama, P. de B., ipalSEdmum genua videtur ac PlmropliHt, Trln>, et 
Lveaa, Euntb. A. Fleur. pfmnhea, N. ab K in Wight, est. n. 1783, Arlhramn 
eiliare, P. de. B., tantummodo diSert culmi nodla et racheos artlculli genicll- 
liaque glabria : plants utraque colore plumbeogaudet. — G, A. W..A.'\ 

1. B. ecAinotum (N. ab E. :} gluma inferiori lonceoUta grotse pectinato-Ber- 
rata, articulnrum lacfaeoa barba brevi, foHla pubejcentibus. 

E 5 gluma inferiori etiam dorso rauricata, vaginis inferioribufi tuberCH- 

Ifltis hirsutisque IT^At cat. n. 1804. 

p i gluma inferiori (lorso Inerntl, v^nis gUbris circa baain slmplidtAr 
tuberculatis. 

Hab Peninsula Ind. or. ; IVigtit. In Benghola boreali; Rogle, n. dffj. 

Repeno, longisque radicibiia sarmentosum. Folia pollicem 1 longa, ad ba- 
sin 2-ri lineBB lata,*e cordata amplectente basi acutala, plana, ciiiata, pube8< 
centia. Vagina superior ventricosai aphjlla, vel foliolo parvo lineari spina 
attingente. Spica pollicaria, ri^da, aemiteres, glabra, arcuatim flexuoaa, a 
ba^ dichotoniB ramis fastigiatia conformibua simplicibus. Nodi pauci, bar- 
bati> Pedicellorum i:llia aubtilia. Spiculoe glabrce ; sessiles 2 lin. longte, 
lanceolatce, acuminatie, gluma inferioii toto margine aerraturia callosiB conidi 
EBperis'pectinata i in var. « in tribua nervorum bawn versus alniili ratkme 
muricatai in var. 6 autem inermi ; ariata justa baain valvulte inlbriorii flos- 
culi fertilia orta, spicula dupla longior, gradlia, glabra, iDferne purpitraaeenf. 

[Multum mihi in meatem v«iit Thelopogim eliganlen, Botbii, ab iutc spe- 
cie non esae dlversam : pnetermitto characteres apicularum Bolitariarum aKai- 
que, fbratan pesaime eiatnictoa, glumce atnictursm solummodo perpendena..^ 
G. A. W^A.^ 

a B. lanceolatmu (N. ab E. :) gluma inferiori Bneari BubUliter cartiloglneo- 
serrata seriebus duplicatia, dorao kevi, articulorum racheos barba longa, v«. 
ginia tevibus, Inferioribus quandoque lubercubito-hirautia, folUs glabria basl 

ciliatis. IVighl. cal.n. IGSS — Andropogon lancealatus,i{(wA.^ Ind. 1. p. 3S7{; 

ed Wall.) I. p. 262 ; KunA. en. 1. p. 498. 

Differt a B. echinalo : foliis ratione longitudinis angustioribua atrictioribua 
glabris, basin versus e tubereulia dUatis ; msKime autem gluma inferiori du- 
plolanaustiori lineari dorso lasvi nervis quatuor tenuibua valde approximatia 
notati, et ad margines multo argutiua subtiliusque serrata, aeiiebua subdilpli' 
cibus, altera ipsius mai^ia, altera pauUo auperiori. Valvulte alteriua flos. 
culi hermaphroditi in hac nulla vestigia inveni, sed paucas tantum vidi api- 
culaa et non nisi unam dissecuL 

A, B> Buiile (N. ab £. i) glumia lineari-lanceolatis attenuatis apice acabris 
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inbriori Msnervl bideobdA, superiori seUcetbcaudaW, TB«hl pejicetlia^ue t^ 
culanini atenlium pliuuulosl^ vogiuis rel totU glabri^ vel nu^ine foUuquC 
^Utoigi^ bud cordaU RmplacKatibus, pubescentibua nuUiUiqge ciiiatis Aac- 
ffdi*, qtidi aubquaUnus. 

•, flujui ; spiels vagiua inclkuia, vi^iuaque glabiii, fijliu nu^oribus mol- 
lisnmiL— FTtfAl. foL ». 16S&— Andropogan laoceijUtus, Htfot— 
A- IwiciibliuB, THn. m Kl. PBlnp.1. p. ill.' 
A tame ; tpicis longe exBertis, culjnri viaUc«o fiUfornii, lulUa parvi*) an- 

gustioiibuB Hut latiusculls ligidulis, apicu pallido et Tiolacethvwiis- 

r, forvuimn / spicU ut in At vioUceia, folUa molUsalnte pubescent! bua, va- 

ginii margine Tilloaulls. — Andropogon microphjllua, Trin. j, c ;h 276. 

Hm.— ih in PeniusuU Ind. Or, ; Uepui, WigM..^-^ (a 231, 33,2, 3Sa) «t y 
(a. 310) in Benghala boretU t Aeyfe- 

Diffart a bisis piwcadeutibua culmo gracilioii, Ibliis mollioribut, nagia ob- 
longiB, e linMrmn ti'uim quidem ad 1 j poll loDgitiuUnein variii, aed ubicuo- 
tue pftulo per&cUora aunt, diatiacte obLmgii in medio vel paulo ultra latjori- 
biu, hinc baun ret^iu mediocriter attenuatii (m^oribua 5-6 lineas latig), «pi- 
«la ut in reliquli bifidii minaiibua (in var. « amnino Intra vaginam au- 
prenuun^ aph^Uam acununatam pall^iteni reconditis et e latere ^iia pro- 
rnmpentlbiu, poit anthenn delabentibua jam apieuUa in peduDcub gradli 
emergentibua { in var. &et-y cum culmi apice filiformi villoaa exaertis), Bpi- 
cglia nunorlbua vis Unea longieribua, glumis fere membrenaceU nee pectina- 
tim aerratij, ted ad nervot icabria, superiori pneaertim aetigera. Glunue in 
■ pallidc aunt, In et y magis minusve violaxieK, inferior fere linearis, aex. 
narvi^ nervls duobui penultimis in dentea apicis acutus excurrentibUB ; su- 
perior ghima nerri utrinque lateralla guadet vesti^o. Floaculi jflumis duplu 
breriores, ban atlpite conununi brevi coojuncti, gUbri, teqerrimi ; Inferiorls 
valvula oblongo-lanceolata, acutiUKula subenervis, flasculi fertlliB valvulam 
tuperiorem mentiena, sed vere exlerier illiusque infeiiorem valvulam baai am- 
pltplmui (uperioria valvula iiti aimilis, paulo m^or obtuaiuscula, binervis, 
dmo obtuat canaliculata, ubi arista, a bad tsItuIk adacendena, tenuisaima, 
gluqiil dupb| valvula sua qusdiuplo longer incumbit (ceu nervus medius ao- 
lutut et liber emergens), quae in var. aadjiniSsdlinyad medium bevia 
•intsnc rubra, hinc nodub exiguo articulatascabraet pallida autviolacea per- 
git, ricdtate aut«m in parte Imvl leniter torquatur ; valvula superior lineari' 
aubulata, angusfissima, inferiori quadniplo brevior. Lodiculaa Uneari-ablangK, 
obtus«, Stamina duo * i anther^ oblongre, violacee- Ovarium oblongum 
lut^iun I ttjli muciona ovarii ba^ coiuuncti ; stigmata lutca. Fedicellus spi- 
CullB neutrius lon^tudine demidic apiculte fertUis, pulcbre, nee admodum 
Iste, ciliatUE' SpleuU b»c oblpngoJauccelata, fbrUli minor eidemque tarn 
arete appressa, ut oculoa facile etfugiat ; glume ut in fertili, aed minus acu- 
tttcB) valrularum mdlmenta eiigua, aquamiTormia. Culml longitudo in 
var. • l-H ped., in var, & vix pedem equona, in y \~-2\ pollicum. 

4. B. mkaru (K- ab E. :} glumia oblongo-lanceolatia attenuatia micanti sca- 
briusculis, in&iiori sexJiervi narvis semilato-scatiris apice tubulalo integro 
■uperiori breviseto, racbi pedicelljsque apicularum sterllium plumulosia, va- 
f^ii glabria margine dliatin, fblils obbngis basi cordata amplectentibua pilosis 
Inferiuaque rigide ciiiatis, spicis geminis temisve. 

,11, Google 
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a { •^cnU* ptlUdla, bari ■ vagina fluprHna Induiia. 

■* ) qneiilii pallidis, midta. 

1 qikiilla TJolsoeU, cuIdi) ttplce gradllimo longe exKrto. 
Hab. Id Bengfank boreall ; Aoyfa; 

Pnrter ooUa, in charactere ezhibitas, a B. molH diSVrt : Rpiculls. duplo fix* 
Hi^Joribilt,')^-]} Uneas longu, seta floaculi breriori, spicula bub ad Bummum 
doplo longiore, L e. parte exKrta 2.1in«ari, Infeme baud rubra, sed primum 
lutwcwitc, demum flucMcente tataque wepe concolore, spiculis neutiis fubn- 
latla. OIuniB murtculii exlguia mkant, pnetereaque Inferior ad Dervos dlfc 
tlDCt« pRMnkiulm, wpcrior ad earlnam scabne nmt. Gluma inferior. In hac 
iptd* dona rigldior, iitargiae membreiiacea a parte domll elaattce eoavdvl. 
tiir Mtamqna quaal canaU ezceptam an^i«tli>et,quod quidem et InalUabu- 
jiu ^Mtia MpeeMma obtlnet, in bac autem luculeutlirinie cemltur. 

III. LIPEOCEKIS. Trm. 

(Chanctertt refbrmato.) 

Trib. Saccbabinbs. § Ahdbofooonejg. 

Spicube in ischi angusta barbulata geminatiE ideoque quadrifarix, betero- 
ganue, confbrmei ; seriebua duabus contiguia aeBsitibus hemiologamia setigeria, 
aliiique duabua hemigamlg mascuUs neutriave muticis. GlumcE dusi inferior 
utriuBijue generis berbacea, multinervia, lata, plana vel bue convoluta, apicc 
tridentata vel Integra ; superior spiculse sessilis chartacea, carinata, trinervia | 
inaaculK submenbranacea, plana trinervis, lateribua inSexa. Flosculus uter- 
que unisalvisi inferior neuter, valvula membranacea acutiuscuia ciliatsj 
superior in spicula tee^ hermapbroditus, Uneari-uiguatissimits, abiens in 
setam flexuoaam baai tortitm. Lodlculte magnte, coloratte, crassiusculte, ob- 
conics, introrsum (versus genitalia) convex^, extcorBum leuiter canaliculatte, 
emarglnatc, angulis acutis subbicomibus. Stamina tria, antheria olivaceU. 
Stjii baai contigui; stigmata aspergilliformia. Carjopus basi angustiei:, 
obtusa cum mucronulo duplici a stjlonim residua. Spicule maacuUe tloscuU 
,Inferioris valvula membranacea, lanceolata, suraum nonnibil dilstata, apice 
tridentata, cQiata. Stamina ut in hermaphrodito. 

Inflorescentia : spica imbrioala, telTOiticha, suiHcunda, loliiaria, et turn Hete- 
roponis infiiTeictntia omnino limillima, aut/ateiculalim dniia ; pltnia^e leniler 
ioriOf Mv5spiralij. — Gramina bati rfpertiia^ paiticuia, adtceiuientiaj ramotiL Nodi 
bartati. Folia, Bnearia, acuta, circa baain bariata, Ligula Amiuirao. Spin 
UrminaSt in longe exserto cuimi apice, quandoque gemina ^mwdi aiii pitirei. 
S^eundum Boxburghiuiti eliamtpica in eodem peduncula gtmina lernxve nivtnituU. 

Genus, uti patet, Heteropogone in primis dlversum forma glumarum et 
■esus diversa distributione, quce notse babitu proprio bene con Hnnantur ; ab 
Andnipoiiene subgenera Trachj/paijene caute, nee tuta omnino, distinguendum 
^umis utriusque spiculK conforroibus herbaceia moUibus. CL Trinius, nes- 
do quomodo everierit, in exponendis partibua splcularum lapaus est, glumam 
unam ponens, alteram autem glumani valvulam flosculi ioferioria singulam, 
cue SbUueiU; quod si its esset, valvula aristata non inferior, sed tuperior dl- 
cenda fuisset, al pooas, valvulam neutram, pro more gliimee inferiori proxi- 
mam, ilium alteram declarasse iloscuU hermaphrodi valvulam; semper ete- 
nim valvula inferior flosculi superlorls glunue tuperiori respondet; nqwris-i 
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rem autem esse glumam illam unam, quam statuit Trihiiu Deeeue rit can- 
jici| quud eidem flosculus aic dictua neuter chartaceo-coriaceus, qui absque 
dublo eadem para, quam glumaca superkwem in antecedentlbui dixi, oppodtus 
ait Doicum errorem, plurea secuti sunt, prob^Uiter propter valTulam mi. 
perioiem supeiiarU 6o8culi, in hoc gramioe rerent deiiiStenteiu, a cL auctore 
iilauste Burrogalam gluniH superiori in floBcttlonim nuineTuln rMepta. Ico- 
Dum interpretatio in UU xviil. Fund. Agrtist. vara hac est : Gg. 2, gluina in. 
lerior apic inaac> ; 3, eadem apicuta a latere glume auperioiia; 4, gluma mipe. 
rior. (Trinio floac. neut«r) ; G, valvula floscull neut. (valvula floac maic iii£ 
Trinb)}; 6, valvula Hosculi maaculi (vdlvuln flosc masc tup. Trinio). CL 
Tilnio ai^mento fuUse vldetur inclauia apicia hujue valvulte, qine aane an* 
perioris ma^quam inferioria Indicium; accuratiua autem rem gnmlnando 
plerumque apiculi intennedli vestigii invAuimua, et A Istiua veaUgia nulla 
adeuent, nan obllviscendum tamen, in Saccharinearum tribu ubicunque sets 
rive arleta valvulom tenninat, banc e nnu apicis bifidi ortum ducere, nee nid 
taciniis deletis, quod quldem in higus generia flosculo hermapbrodito acddlt, 
videri pure terminalem. Turn vero in spicube mascula valvula in&iDr floa- 
culi maaculi Tel omnlno absorpta deease vidctur, vel ubi magia evoluta au- 
peratea est, ajAcs ad tjpum piimitivum bifida, ainu vel nudo vel aetulie vesti- 
gio pnedito, venit ia conspcctum. 1], Codiculce (figura loak); 1, apiculs 
bemiologoma a latere glums auperioria ; S, eadem, a latere ; 9. gluma superior 
(valvuta neutra Trinio) ; 10, floaeulua uterque, neuter ad dextrum, henna- 
pbroditua setlger ad alnlBtram (float:, bemiapbroditi valvulie inferior ad sinis- 
tram, superior ad dextram, ex Tjinio). Lipiocercidis nomen, si defectum 
glumte auperioris aignificet, utpote ex errore natum, mutandum fiiisaet : de 
vera interpretatione autem vocia i-ii-ruxi^mi ex aententia auctoria cum pluri- 
ma ad bucdum dubia restent, rem intactam relinqui. 

1. L, letnUa (Trio, i) glumia spies tridentatia, spicle solitariis geminisve. — 
Tr. JigroaJoffr. p. 303. (.18; Wight, cat. n. IfiBJ — Aodropogon caricosun^ 
Linn. >p. pi. p. ]4Q0( Thvn/i. Jap. p. 39; Kunlh. en. I. p. 607; Rari. in eat. 

mere. Ind. or. ntu. lai. 873 A. serratua, Beli. ois. 3. p. SI ; Willd. ip. pi. 

i.p.SIO:ii Kunlh. eji. \.p. 490; Raib. fi. Ind. 1. p. 353 (ubi errore calami vel 
typographico verba " involucre smooth, glossy, keeled, pointed," pro " inte- 
rior (i. e. gluma interior) smooth, &c") ; [ed. Wall.) 1. p. 25?. 

Hab — In Peninsula Ind. or. et in Bcngbala ; Itvjbargh, W^Al, aliique, 
Synonjmon Rumphii hujus eerte graminis non est. Malua baud niro qui. 

dem eihibuit Rumphius figuraa pnesertim grmnuiura, aed adeo peaeimaB da. 

re, nostrum si pingere vuluisset, ctrto nunquam potuisseL ' 

2. L. Jigilala (N. ab E. ;) glumia apicc integria, spiels fasciculalim divisis 
rariusve aolitariis.— Anflropogon moilicomua, TVin. in AcL Fetrop. 7. p. 276 
(excL syn. JTuntt, et Sfc6.)._A incurvatiis, Koen. m herb. Banke. (non Beta.) 

R ; spicia aalltarlia. 

Hab.— In Benghala boreali ; lioffle. In Peninsula ? ; KMnig. 

IKatincta a L. serrata foliia vaginisquc omnino glabria, illis marine angus. 
to cartilagineo palUdo scabriusculo cinctia, apiculiaque minoribus. Folia 2-2^ 
pollicea longa, vis Uneam lata. Spicule aeaailea lineani longte, sordide viri- 
de«i glumse berbace^p, e-ftjiervos, apice obtuste, integra;; spicule mascuke 
autneutneslmileB! si neulrie, minores. Spicuke sesBiles flosculua superior 
semper hermaphroditui. 
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3. L- nulBeoma (N. ab. E.) — Andropogon, Siei. maur. 1. m. 48, — A. molU- 
comuti, Smith, rev. gram. 1. p. 366. 1. 96 ; «n. 1. p. 4S7. 

Hab.— In insula Mauiitii; SMtr. 

IV. HOIXIGAMIUM. JV. eb E. 
Trib. Sacchakinbs. § Andkopogokb^. 

Spculs In nuAi angutta geminate, quadri&riffi, heteroganue, poljfpms, 
aubconfarmes, altera sesslU moDdica setigera ; altera pedicellata, maacula, 
subseCigeca. Glunue diue, nervosee, infeiior herbacea, plana, attenuata, spice 
Infida, spicule iessUla parinerrig (S^nervij) canalicalata angustior, ipiculie 
mascube impaiinervis (b-J-nerv.) aervia valde promiauUs, latior; aupeiior 
gluma carinata, chartaceo-membrsnacea, apiculs seadlis apic« setigera, spiculie 
pedkeUaUe mutica. Flosculi duo, bivtlves, valvulis membranceiB aubsquali- 
bus ciliatis ; tDfetior iplculie sessilia dubcuIus, mulicua; superior femineus, 
valwla inJeriori ex apice bifido setom validsm Uerem inferiua canalicular 
tato emitCente, superiori floiculi mascuJl valvube auperiori slmili. Lodiculie 
cTMne, trigaoK, obconice, truncate, coloreUe, ^bne, in utioque flosculo ^- 
miles. Stamina Hogculi masculi tria, antiieris luteis. Stjli floeculi feminei 
duo, graciles, baai conjuncLi, stigmata lase penicilliformia, pallida. Carjop^ 
tibera. Flosculi qiiculffi pedicellatie duo mawuU, uterque bivalvii^ valvulia 
subequalibuB omnibus rauticis. 

laflorescentia : spica lolitaria, Heteropogonla, laxiuseula, tpctiiis lel tpe- 
cioiit, masBuS* prateriim valide regularileryue Rerctuii, ciliatia, Kacheoa arlicuS 
tt petSeelli aampnoti, pbimulato-eiliati. — Gramea peretme. Culmi tfuri, pracHei. 
Vaginie anta, iatento^ii bretloret, ttriata, mptnn latgnmlaliE el hiipida, lA- 
gula ciUala. Folia angtula, aeummata, plana, rigidula, itriata, Kabra, ad baiin 
oontraclam uirinque plica caUoia pradUa, gtoKeeso^ntia. SpicuLe laaoedaU*, ta- 
nta, 3 Bn., — pedUeSatiB, 3^ An. longa. Spica txuria, 3-4 pelHctt longa, tubuh- 
dala. Seia (denpla vahula H-2 tin. longa) polHei longior, lavii,_fiatu<i»a, infeme 



1. H. rwroasun (N. ab E.) — FC^ftf. cat. n. 1689 — Andtopogon n 
Rota.; Wind, in act. am. not. cur. Ber. *. y. 218; Roem. et SchuU. s]/it. v€g. 2. 
p. 812._funA.eit.-l. p.&07>— A.Btriatua, Wiild. ap. pi. i.p.mZ; Kitnih. I. e. 
p. 48?.— Pollinia striata, iS^. pug, 2. p. 12 { ijut tv^. 1. p, 288 (etcL ayn. Ait 

Hab — In Ind. or.; Holtler, tVighi. 

Ad SeUHcfipHum perpeiam duxi banc spedMn in Agroat Bras. p. 332. 
(Ti)li««oittinvetl.J 



Dticription of several New or Rare Plants whkh have lately 
FUmered in the ncighhourfiood of 'EtUnburgk, chiefly in tlte 
Rcyal Botanic Garden. By Dr Graham, I'rtrf. of Botany. 
Gerardia apliylla. lOfA ziecetnier IR34. 

G. opftytfn ( caule erecto, virgato, 4.gono, base simpUce Bub|rflo8tt, sur. 
sum glat.ro parce ramoso, Bubaphjllo, squamia ovatis mlnutia dccussa- 
tis, floribus subopposllis, pedicello longioribus Obrtiui ruiriaj. 
Gerardia aphjlla, Nuilali, l!en«m, 2. 47 — Elliot, Bot. of S, CaroDna and 
Georgis, 2. lU,—Sprengel, Syst, Vrget. 2. BO?. 
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DucKiPTtON — BootannuaL Sleni erect (in DsUveflpacuneiuSreet biA), 
4-9lded, sDinewlmt bairy towsrils Its ba»e, in tbe specimen descnbed 
dmple, native apecimetis sparingly branched toiranii the Inp, Minute 
leaves said to be occaaionHlly observed, tiie qol^ wbititutci wbkh I have 
seen are small scales, green, somewhat fleshy, ovate, Iwlow reflected and 
bury, higher up lulappresaed and smoutb, oppeMle and decussating, 
Fbmvra in terminal spicale lacemea on the stem and branches, suboppo- 
site and decussating like the scales, from the axils of which (dqw reduced 
la extremely minute subulate braeteie) Khey iprinif, Fedictit er«ct or 
slightly arnbed outwards, glabrous, enlarging a Jiltle towards the campa. 
nuTate, glabrous, 5-toothed, persisting Catyx. Corotla (half an inch long, 
liali an inch acrtws) rose-coloured, eicept in Its short narrow tube, which 
ii nearly colourless i above Ibia campanulate, gibbous, ind longot od its 
lower side, and there slightly spotted within ; limb 5.1obed, lobea rnunded, 
entire, veined, ciliated, the lovest the nirrowest, two upper ones woolly 
witbin at the Ikui. Stament included, inserted into the tube of the CO. 
mlla, fllaaients very unequal in leiwth, spreading in tbe miditle, con- 
verts at the a)»<, where the two hngeat meet. ^if(Aartyellew,gre«ii. 
ish along the edges, oblong, lobes {winted at both extremities, slightly 
divaricated at the lower, connective slightly pointed at the apei between 
the lobes J pollen granule* pale yellow, very minute, oblong, PiitU In. 
eluded ; stignM blunt, lobes cohering, the lowaeE the lungeit \ style p*w. 
ing through tbe woolly lining of tjie upper part of the corolla, and 
stretching a little beyond the stamens, slightly hairy, flattened towards 
ihe stigma ; germen globular, green, shining, placed upon a small disk 
of darlrer green, MIocular i ovuleB very numerous, placed upon the cen. 
tral places tEe. 

This very prettv plant came up in soil in which Mr Cunningham bad im- 
ported from Tforth America plants of DMnitmi mugdpula^ and flowered in 
the stnve at Comely Bant in November, the first time, I believe, In 
Britain. The geographical distribulion of tiie specie* is sidd by Nuttall 
to ba from North Carolina to Florida- J have eicaUant specunans ttatt 
Alabama, communicated by my kind friend Dr Torrey of New Yort 

IndiguTeni vialacea- 

I. nMsoM ; fruticDSH i fbUolis B-Jugia, oblongli ; racemis uillartbns foHo 

demidio brevioribus ; legummibus strlctis, subcyliodraceia, i^hltit 

0-1 0-spermis. — Riixb. 
Indigofera violacea, Raxt. FL Indico, 3. 380.— Bat Mag. 334S. 
Dksciuptioii — S'ftrui(with us 6 feet high) erect, branches suharect, round, 
pubescent when young, bark brown, with straight, slightly prominent 
emtinuoui longitudinal tines, slightly warted on the older brancheR. 
Liant* (3t incbe* long) pinnated, loeflets in five palra, obovahMllipticiJ, 
Rat, sUgbtly put>e*cent on both sides, the hairs, as most commaniy iu tba 
genus, fixed by the middle and adpressed, rulbus upon tbe young leaves 
and on the extremities of the twigs. Stipaki and itipellwitt brlatle-tlke, 
hairy, marcesvent, tba fomer spreading, the latter ereet. Jtaeemet axil- 
lary, lon^r than tbe leaves; flowers 12-24, continued nearly to the 
bottom oi the pubescent peduncle ; pedicels nearly twice as long as the 
concave-subulate deciduous brscteia. from the axiU of which they spring. 
Calgj: rather shorter than the pedicel, pubescent, rotate, A-toothed, the 
lowest tooth tbe longest, the two upper distant. Corolla Urge and luuid. 
some, nectariferous at the base ; vexillum erect, elliptical, concave, with 
a white oUghtly aliiateil spot on the inside near Ita base, above which it 
U reddish.purple, passing into lilac, and becoming gradually paler up- 
wards, nearly sessile, and somewhat callous at its insertion Into tbe ca- 
lyx t alee scarcely shorter than the vexillum, of a bright deep rose en- 
lour, spread out horieonlally in the centre of the flower, tbe upper (inner) 
edges being straighi and in contact, the lower (outerVec^^ batcbat- 
shaped, attenuated downwards, swidlen at the bMCt and there allghtly 
hairy and gibbous on tha outer and uppar sidea, iu abort tMUi.tte claw 
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bfllng pny4Cted ftma the lower edge ; ketl nther laa^t tbaa the alx, 
TOse^oured in its edK^B. everjwhore else pale Hlic, iti peUila united 
except at the cUwa, wEicb are callous, at first straight, and aftervardl 
bent dincn elasticall/, aeparatiijg ver; widel}' the keel and aliE fVain the 
vesillum, somewhat hairy towards its edge and back, toothed on the up. 
per edge ot its claws, and haring a distinct papills on each aldr. Sta- 
■Mni diadelphou9, included within the keel t fllament* purple, glabrous, B 



Botanic Garden, Edinburph, and flowered fbr the first ttlna in July 1834. 
We received it from Mr Thomas Ho^, Clapton, in ISM, mailed with a 

Jusryasaspeciesof /™%o/ctti. It differs from Boiburgfa^ deserintlon of 
. Biolacea in having the raoeme rather longer than the leaf. I Ehould have 
considered it bis / tiriorea, had it not been that the branehes are erect, 
not " (preadinft In vrtry directioa," and had it not been r ea wwiable tn 
expect that /. arlona would have attained a larger Rise in a ahort«r 
time. There is a very near affinity between /, caaioUfi, HotlL, /, nio- 
faoeo, Roxb., /■ arierea, Roxb., /. Jiralmlia, Hamilton, and the ipedtnens 
which I named /. verraeoia In Walllch'a List of Plants In the East India 
Company's Museum. If they shall prove to be apedflcalljr the wme, 
the name of /. eoulaidei ahoul d be adopted, as published by DeCandolle 
in bla Frodromus in 18S5. I have no specimen of /■ vMaeaa fW>ra the 
Botanltf Garden, Calcutta, with which to compare our plant, and the 
ai>eelmena of/, arior^ from thence have the brandies much dlfllMad. . 

Phfoa canescens. 

T.eaneioensi tota canescensj csule'subrobustn, subramoto; fiiliolls S-18- 

Jugis, ohlongo-linearjbus, obtusls, submuticis, atiputis o'rato^lcUTntnatis; 

racemo axilJarl, multifiurc^ laxu, pedunculate ; pedunculo fructifbro, fo- 

liuin Buperante ; leguminibus puheacentibus, ovatla, aplce attenuatli 
FhacB caue^Ds, i/oofc. * Amatl, BuL MisceL voL 3. p; lS6,~Cummg'* 

Herb. No. ISi. 
Dme'uptipv.Sltn ckngated, alijibtly bnadied, bwrf'f)ub«MNnt, tome- 
what flezuoaa, nearly round. Ltantt (3 inches long) Arsricated i leafets 
(6 lines long, 3} broad) in 10-12 pairs, Dblungo-lInear,hoary-pubeBcent on 
both sides, concBTB above, nearly pointless. Stijiulet acumiaatiMubulBte, 
odberiiwfiu; a little way round the item at the base. Aoomim axillary, on 
padODcus, gradually Ungating, and when in fruit as long as the leavea. 
Fhiamt ecaUerrd loosely upoa • ndiis m Iodk ai the pMiucles, spread- 
tog upon Tei7 rtrart pedicels. Ca^fm, likB the pedun^Si padical, and 
•Terjrpait of the plant, except the G«n>lla, atamen^ and stjle, boary, the 
lower t£eth the latest. CoroOa pale rose-JtolDuied t vexulum, which is 
the darkest petal, and all^tly atiiated, elliptical, erect, raflexed in the 
■Idea, and keeled, digfatly nutched ; aUe rather shorter than the reziU 



small, round, gUal«ning. Cenwscovendw. 
(unrioa) turgid, oyate, somewhat cun^jTessed, pubescent, al 
Tbla punt, found by Afr Cuming at Valparaiso, we received in the Buta- 
qic Qardeoi Edinburgh, Jrom that of Biimingham in sprit^ 1834, It 
flqwered In tbe greenbouse in June and Juljr, 

Rhodochiton volubile. 

OcHiHic Cbasactzb — -Calyx membranaceu^ colorBtu% campanutatus, 
S-fiduL Corollni tubus angul09O.clBvatus, interne jrilis slmplidbus 
r«l1esia, bad uluque, faucem versus It-brlam, vestitus ; llmbua 9-parti- 
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tus, s^menta sutnequalia erects. SUmina Jiiljniiima, rudimento 
quinti, erects, apicibus rimfiljcibua. Stylus sub fltlgmate rectus. 
KhodocbitUD volubile, Zticeharini — Bot. Ma^. 3367 
IiOpbospennuin RbodachitoD, DoJt, iu Sweet's British FL Garden, 260. 
Dssca.TTTiov~JSIaia filiforni, braucbed, twining, subcjlindrkol, firm,- 
purple, Bparinglj covered with minute, glandular hairs. Leavei (fully 
3 inches lonff, neartj as much broad) alternate, petioleil, rounded and 
cordate at the base, acuminate, lol>ed, dentate, strongly nerved, when 
young of dark greeniah-purple, when older bright green abuve, below 
pale, and at length with a purple tinge, sparingly covered with short 
glandular pubeecence nn both surfaces, nervea prL>minent below, chan- 
nelled abore; petioles about an long as the leaf beyond the ainus, volublle, 
channelled above, ferfuwfe* axillary, solitary, pendulous, filiform, puipl^ 
longer than the leaves, flemose and spirally twisted, when young gfui' 
dul'iao-pubeacent, afterwards nearlyglabrous, shining. Fhuier-budt ovate. 
FlvBtrt pendulous. CaJpz {nearly 1 inch long, rather more acroaa) cam- 

Cjiulate, spreaiiiDg from the base, fi^left, shining, deep purple, reticu. 
te, externally eligbtly glanduloao-pubescent afterwards nearly glabroua, 
on tjie inner surface pretty copiously covered with rather long glandu- 
lar pubescence ; lobes ovate, acute,' In the bud closely imbricatea, after 
expansion slightly connlvent, and later somewhat spr^ing at the apices. 
Corolla twice as long as the calyx, ol much deeper purple than it, co- 
vered eitemally wiUi glandular pubescence ; tube clavato-cylindri^ 
unequally S-sided, dilated at its base where It incloses the germen, in- 
ternally towards its base uniformly and rather densely [en vered with blunt 
whit« inverted simple pubescence, ivhich, higher in the tube, is nearly 
confined to the longitudinal angles corresponmng to the exteniBl d^res- 
riona ; and is nearly awanting on the uppermost of these ; limb glabrous 
within, and externally less pubescent than the tube, of five elliptical, 
blunt erect lol>es, of which the two upper are rather the shortest and 
broadest, the lowest the narrowest and rather the longest. Stamen* sub- 
equal, rather longer than the tube ; filaments straight, purple, glabrouis 
shining and filiform above, near their base,' dilated, somewhat Hattened, 
paler and covered with inverted hairs nmilar to those on the inside of 
the tube, to which they adhere (at the aame time becoming imouth) ng it 
passes round the germen; anthers smootb, darli violet-coloured, lobes 
elliptical divaricated, bursting along their outer edges ; pollen white, 
granules minute, oblong. There is a minute atwrtlve stamen between 
■ the bases of the two upper perfect ones. St^/ma of two minute, erect while 
lobes. Stgla filiform, scarcely deflected, rather longer than the itamena, 
glabrous, or with a very few scattered hairs towanis the base. Gtrmtn 
green, ovate, compressed, glanduloso-pubescent, placed obliquely upon a 
smooLh fieshy disk. OmJti very numeroua, globular, on podosperma ai 
long as themselves. 
This plant, native of Mexico, was received at the Botanic Garden, Edin- 
burgh, from Mr Low of Clapton, who had it from Berlin, and ha* fiower* 
ed with us very ireely in the open border during September and Octo- 
ber. It seems perfectly hardy, and ia highly ornamental. 
I regret that I have not seen the original observations on tk« gnius by 
Professor Zurcsrini, but I cannot agree with Mr Don in uniting it wiUi 
iopAojpfrmum, though undoubtedly these genera are very nearly .allied. 
The following contrast showa the ground of this opinion : 

RhodochitoN' Calyx membranous, S-clefl, campanulate, segments conni- 

veot in the bud, and long after. Corolla, tube clavato-cylindrical, with dis- 
tinct angles, hairs on inside reflected, and occupying the five angles; limb 
erect. Shimem subexserted, filaments nearly glabrous, erect, simple at the 
apes. Sti/lt scarcely deflected, straight below the stigma. 
LopHDSPzmDH — Calgjt herbaceous, ^-parted, a^menta prominent at the 
edges, and spreading at the apices even in the youngest state of the bud. 
Corolla, tube campanulate, turgid below, hairs on inside erect, and occupy- 
ing two dense lines ; limb aprewilng. Stamens included, fllaraents deflected, 
glandular towards the anthers, with a tubercle or ^ort blunt branch at the 
apex. SIfU deflected, bent to a right angle immediately below the stigma. 
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1834, Jan. SO. — Sir Trou&s Makdodgall Busbame, K.C. B 

Vrerident, in the Choir. At this meeting the following com- 
municadoD was read : — ■ 

On the Principle of Vital Attraction and Repulsion, with 

some applicatjons to Phy^tJogy and PaOioIogy. By Dr 

Alison. 

The object of this paper was, to state and estimate ibe scientific 

▼alue of a rariety of &cts, which hare been recorded by vsrioua phy- 

•ioh^ats ; and many of which bare been rerified by personal obser- 

ration, in proof of the proposition, — That the fluids of hving bodies, or 

in immediate contact with them, are in many instances liable to 

morements, — dependent on the ritality of those bodies, but inde- 

Eendeut of any rital contractions of tneir solids, — and which can 
udly.be conceired to be effected otherwise than by certain attrac- 
tioTu and repuUiom, peculiar to the liring state. 

Fire classes of obserrations, perfectly distinct from one another, 
were stated in proof of this general proposition. 

I. The first are those made on the regular progressive morements 
of juices (made risible by whitish globulea) in many kinds of rwe- 
tables, to which the name of Rotation has been giren in the case of Uie 
cellular plants, such as the Chara and Caulinia, and that of Cyclate 
in the case of cellular plants with emitting juices, such as the differ- 
ent species of Picus, — morements which go on nearly uniformly, under 
considerable rariations of temperature, and of other external dream- 
stances, while life continues ; and which are not only unattended 
with any risible contmctious of the parietes of the cells or ressels 
containing the fluid, but are of such a nature, as no contractions of 
these parietes appear capable of producing, as appears particularly 
from tne elaborate inquiries of Schultse, Amici, Nisbet, and Cassini. 
This conclusion is the more important, as it is probably applicable to 
nearly all the morements, peculiar to life, in the fluids of regetables, 
althongh the oWrrations on which it rests can be satisfactorily made 
ftu those only which contain opaqne globules. 

IL The second set of facta are those connected with the vinble 
mrrenlf, which take place in water, in contact with many liring 
bodies ; as ascertained, jfrjf, By the ohserrations of Dutrochet and of 
Dr Grant on liring sponges ; tecondly, By those of Dr Sharper, M. 
'Quillott and M. Raapail, on many aquatic animals, chiefly mollnsca 
and the larrie of reptiles ; and, Itulfy, By those of M. Baspail, and 
of many others, on certain animalcuIeB, chiefly of the genus Vorti- 
cello. In all these instances, i«cts seem to be establish^, which are 
altogether inconsistent with the supposition of the morements de- 
pending merely on c<«traotions or vibrations of any liring solid tex- 
tures. 

III. The third class of facte adduced on this subject consists of 
these which show, that, in the fcetal state of animals, different parts 
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are snccessivelv developed from the semi-Duid matter of the oTum ; 
and the particles of that matter must therefore have been much and 
variously moved before the heart acts, or any contractile vesiela hare 
been formed; and farther, that the human ovam itself, during the 
time when it la lurronnded on all aides by the shaggy chorion, muit 
draw its nourishment from the semi-fluid matter contained in the 
uterus, through the filaments of the chorion, without the aid of any 
contracting vesBels in these filaments. These points appear esta- 
blished by the observationB of Prevost and Dumas, Breschet, Vel- 
paeu, Ratpail, and others. 

IV. The author considers the existence of attractions and repul- 
uons, peculiar to the living state, among certain of the particles of 
the blood of animals, to be established by due consideration of the fbl- - 
lowing iacta: 

I. By the phenomena of the coagulation of healthy blood, and tb* 
utter absence of any contemporaneous mechanical or chemical change, 
adequate to explain the change of aggregation of the particlei of the 
fibnn, on which that process depends. 

3. By the great retardation of that process, when blood (although 
its circulation is arrested) is confined within a healthy living texture. 

3. By the great acceleration of that process, when the living toi- 
ture, in which blood is contained, is severely injured. 

4. By the total sospension of that process, when death is produeed 
by a sudden and violent cause, especially by a cause which at tb« 
same time destroys the power of contraction after death in muscular 
fibres. 

5. By the different modifications of that process, which are oh- 
■erred in inflammation. 

6. By the phenomena which are observed in those portions of blood, 
which are extra vasated in inflamed parts. 

In proof of these points, the author refers partly to personal obaer- 
radon, and partly to the vrailti of Hnnter, Hewson, Thackrab, Sea- 
damore. Prater, Schrieder ran der Kollc, Velpeau, Oendrin, Hoyer- 
Collard, and Kaltenbrunner. 

V. The last set of obeerrationt, adduced in support of the geunal 
principle, are those which, in reference to more complex questions in 
physiology, are the most important, rix. those which indicato that 
the blood circulating in the capillary vessels of living animals, and 
examined by the microscope, exhibit a variety of movements, and 
changes of movement, which no visiblo or conceivable vital ooa- 
tnutions of the heart and arteries are adequate to explain. 

Most of these facts, as to the capillary circulation, were accurately 
described, and the conclusion, which appears inevitable from them, 
as to the existence, in the living atate, of a peculiar cauae of more- 
mmA inherent in the blood itself, or at least independent of any im- 
pulse from contracting solids, was stated and carefully limited by- 
nailer. In regard to »e rest, the author refn^ not enlr to persotial' 
obaervatioasibat chiefly to the authority of DoUinger, Wedemeyer, and 
Kaltenl»%aiier in Germany, and of Quillot and Lenret in France. 

The analogies which may be traced, between the prindple which 
seems thus established, and other ascertained taws both of lirii^ 
baii^ and of inoiganle matter ; and the applications rdiich may be 
aadeof it, to the explanation erf the men complex phenonena of the 
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Feh. 3. — Sir Thouas Maidocgall Bsisbamk, K, C. B. 
Preadent, in the Chair. The following communtcationB were 
read : — 

1. Notice of some teeeat discoveries in Organic Chemistry, 
By William Gregory, M.D. 
The author in this paper communicated to the Society an ac- 
count of Creazote^ a new organic principle Utelj discovereii by U. 
Reichenbach, which possesses remarkable antiseptic propertiee, and 
is the source of the antiseptic power of wood-smoke, empyreumatic 
pyroligneaus vinegar, and other empyreumatized substances) also of 
a very volatile fluid, lately put into his hands by Mr Bn derby of 
Londont which is obtained by the destructive distillation of caout- 
chouc, and possesses in a higher degree than any other menstruum 
the property of dissolving that substance ; and lastly, of three new 
crystalline (>odies which have lately been discovered by M. RobK|net, 
and other French chemists, in opium, and which are named NeTCe'AM', 
Meconine, and Codeine- Specuneas of the several subatanoet wn* 
exhibited. 

The author stated, more particularly in regard to the last of theM 
principles, that although in common with the two other newly dis> 
covered principles of opium, it constitutes an extremely email 
proportion of that drug, it may be obtained in a tolerably targe quan- 
tity from the muriate of morphia of commerce, which appears te con- 
tain about a thirtieth of codeine. 

From experiments made on varions healthy indiridoals with co- 
deine, obtained in this manner, he is led to infer, that in the doze of 
three, four, or live grains, it is distinctly stimulant in its aodon, and 
to suspect that it may be in part the cause of the disagreeable exdting 
effects produced by opium in some particolar coDititutiona. 

Feb. 17. — James Rcsbkll, Esq. V.P. in the Chair. The 
following communications were read : — 

1. Analysis of Coprolites from the Limestone of Burdic- 
house. By A. Connell, Esq, 

'Iliese coprolites, as well as the limestone where they are found, 
contain a trace of animal matter, as ammonia is disengaged at a red 
beat. 

Muriatic add dissolves the greater part with slight effervescence. 
Ammonia throws down from the solution a copious gelatinous preci- 
pitate of phosphate of lime ; and in the remaining fluio, oxalate of am- 
monia throws down oxalate of lime. The matter left undissolved by 
the muriatic acid is inflammable, leaving a smuU siliceous residue, 
and appears to be bituminous matter derived from the matrix. There 
is no magnesia, sulphur, nor fluorine- 

Tbe analysis of two coprolites, measuring from two inches to two 
inches and a half in length, and containing each a few flsh Bcalee, gare 
the fbllowing numerical results. >0»?le 
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Phosphate of liote with a Lttle oxide of iron. 89.08 83.3 

Carboimte of lime, 10.78 15.1 

SiUca, .... . . 0.34 0.S 

Bituminous matter, 3.95 1.4 



Tbeproportion of phosphate of lime, appears thus to be pretty nni- 
fbrmly 5-(itbs of the whole. The Tsriation in the proportim of car- 
bonate of lime may probably be influenced by the matrix, from which 
also the bituminous matter is derived. The limestone, when dissolv- 
ed in muriatic acid, leaves a dark bituminous matter, in the propor- 
tion of 2.6 per cent. 

2. Notice relative to the Polyzonal Lenses belonging to 
the Gommissioners of the Nortbern Light-houses, By 
Alan Stevenson, Esq. 

These leases, which were exhibited to the Society by Mr Steren- 
■on, are three in number. One, a plano-convex lens, two feet six 
inches square, was made by IM. Soleil at Paris, under the superinten- 
dence of the late M. Fresnel. Another is a double-convex circular 
lens of flint-glass, three feet in diameter, which was constructed by the 
Messrs Gilbert of London, at the su^eetion of Sir David Brewster. 
The third is a circular plano-convex lens, two feet six inches in dia- 
meter, cast in one piece as originally 'proposed bv Buffbn. This lens 
has been executed for the first time by the Messrs Cookgon, plate- 
g] ass-makers, Newcastle. 

The author, with the assistance of Mr John Adie jun., made a 
nntnerous set of observations, to determine the relative 'ralue of these 
lenses, and for this purpose ascertained, ^'rjf, the mean focal distance 
of the central lena, and the several concentric rings of each, compa- 
ring the results with the focal distance of its a^egate surfaca; and 
ttcondly, the mean diameter of the spectra produced in the focus, by 
the central lens and several zones separately, caitiparing this result 
also with the spectrum formed by the whole compound lens. The 
general results are as follows ;— 

PBBNCB. l-aadDHt. Diiim, of SpK, 



Difference 0.60 0.04 

NEWCASTLE. 

Mean for central lens and 6 rings sererally, . 2 11.9T 0-57 

Aggr^tesurfece of whole lens, ... 3 0.75 0.7S 

Difference, 0.78 0.18 
Irf)MI>ON. 

Hean tor central lens and 4 rings severally, . 3 1.90 0.84 

Aggrc^te surftce of whole lens, . - 3 3.00 1.25 

Difference, 1.10 0.41 
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The conclusion at which he arrives iB, that the Newcastle lens ig 
scarcelyinferiorto the lens made in Paris ; and that the Mensrs Cookson 
are undoubtedly entitled to the merit of having successfully combat- 
ed the difficulties which attend the making of polyzonal lenses in 
one piece, — difficulties previously considered iusurmoun table, but 
which they have overcome at the first attempt. The author expects 
that some of the particulars of the method by which they effected 
their purpose will be communicated to the British Association at their 
meeting at Edinburgh in September next. 

March 8. — Sir Thomas Makdoogall E. C. B. Preadent, 
in the Chair. The following communications were read : — 
1. On a New Register Anennoscope. By Dr Traill, 
The author's object was to obtain an inrtrument which might re- 
gister the changes of the wind in the absi^nce of the observer. For 
this purpose he connected a vane with a vertical axis, at the lower end 
of which the horizontal revolution was changed to a vertical revolution 
by bevelled wheels ; and the axis of the vertical wlieel carried an index 
and pencil ; which described on a vertical dial of slate, or of polished 
porcelain, all the changes experienced by the vane above. In this man* 
ner, however, the instrument registered the changes occurring during 
only one revolution of the vane. In order to obtain the registration of a 
greater variety of changes, — when the wind has blown all round the 
compass more than once, thefoUowing addition was made. "Each bevel- 
led wheel containing 42 teeth, a pinion of 21 leaves was fitted to the 
axis of the vertical wheel, which pinion playi in the teeth of a small- 
er wheel with 42 teeth also provided with a pinion of 21 leaves. 
This last moves a second smalt wheel of 42 teeth, which again turns 
round the axis of the primary vertical wheel. The last small wheel 
moves a second index which turns, round the dial-plate once, while 
the vane and primary index make four complete revolutions. The 
second index carries a stud, which moves in either direction a pair of 
hands concentric with the indices, hut not attached to their axis. 
This stud, then, will carry one of the hands through 90 degrees, while 
the vane has m^ade one com[dete revolution ; or the hands are capable 
«f indicating four entire revolutions of the vane. The &ce of the in- 
strument has three concentric graduations. The interior is the 
riiumbs of the mariner's compass ; the second has the degrees of a cir- 
cle ; and the outer scale has four series of 360 degrees." 

2, Od the force of the Latin Prefix ve or vae. By the 
Rev. 3(A\n Williams. 
March 17.— Jaues Russell, Esq. Vice-Preudent, in the 
Chair. The following communications were read : — 

1. Notice of Experiments on the Diminution of Intensity 

sustained by the Sun's rays in passing through the 'Atmt>. 

sphere. By Professor Forbes. 

This snl^ect, though in itself deeply interesting, and leading to 

conclusions of much importance for elucidating many olncuK qnes- 

VOL, SVIII. NO. XXXV.— JANtTABY 1835. N ( ~QOQIc 
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tions connected with the constitution of the Universe, has hitherto 
received but little attention. Boaguer attempted to fix the actual 
amount of diminution approKimatlvelf , lij comparing the moon's light 
with that of wax candlea at different ascertained elevations ; and in 
this way ohtained data, from which he inferred, that about a fifth 
part of the entire rays of the sun is absorbed in traversing the atmi>- 
sphere vertically. Xamfierf concluded, that the losa sustained is much 
greater. By observing at two altitudes of the sun, the difference of 
temperature indicated by a thermometer in the shade and exposed 
to the suns rays, and, determining by theory the proportion ut- air 
traversed at these attitudes, he inferred\he toss at a vertical inci- 
dence to be -^gths of the whole. On these slender foundations some 
philosophers have ventured to found most important conclusions on 
varioos subjects of transcendental speculation ; — such as the temper- 
ature of the sun's sur&ce, and the temperature of planetary space- 
Facts, however, of much greater value may be looked for, since the 
iarentioD of Sir John Herschel's actinometer. Proceeding like Lam- 
bert on the principle, that the heating and jlluminating powers of 
the sun's rays are proportional, this instrument measures the light 
by measuring the heat they produce. But, avoiding the great defect 
of Lambert's method, rix. the assumption, that the stationary condi- 
tion of the thermometer is proportioned to the heating cause, a law 
which would only hold, if the cooling influence on the thermometer 
were invariable ; Herschel proposes to ascertain, by an extremely 
delicate thermometer, ^rtl, the velocity of heating in the sun's rays, 
or the nnmber of degrees passed through in a given short space of 
time, and then, secondly, the rate of cooling in the shade. The alge- 
braic difference of these expresses the excess of one effect over the 
other. These data will obviously supply the means of measuring 
the true intensity of the sun's rays ; since the velocity of changing 
temperature is known by Newton a law to be the measure of the pro- 
ducing cause. 

Having made these preliminary explanations, the author proceeded 
to observe, that, at the request of Sir John Herschel, he nad made 
some observations with two instruments entrusted to him by that 
gentleman during his visit to the Continent in 1832. Twenty series 
of observations were made on six different days in Swizerland at va- 
rious altitudes, the comparative observations being made by Profes- 
sor Kamta of Halle in the overland of Berne. The columns of air 
varied from 5000 £o 7000 feet. On one day, observations were made 
every hour from sun-rise to sun-set. Every observation indicated 
increased radiation at the higher station, and the general diminution 
appeared to be not less than fth far the thickness just mentioned, 
which is a far greater proportion than was assigned even by Lambert. 
The anthor found, by an extensive series of experiments made at 
the Observatory of Paris, that, in favourable circumstances, the nu- 
merical estimate of radiation by Herschel's instrument may l)e relied 
on to i^jyth of its amount. 

3. On B Register Barometer for indicating Maxima and Mint- 
ma. By Dr Traill. 
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AprU T — Sir Thomas Makdousall Bbisbane, K. C. B. 
PresideDt, in the Chair. The following communicatians were 
read : — 

1, Remftrks on the RemainB of an Oak dug from a Peat-mosa 

near Lanfyne, Ayrshire. By Thomas Brown, Esq. 
QThis raetnoir pablisheii in Vol. xvii. of thia Journal-^ 
S. Aaalysia of Levyiae. By Ardiur Connell, £aq. 

A few years ago, this mineral was described as a new species by 
Sir David Brewster, on account of peculiar optical properties ascer- 
taint;!] hy himself, and its crystaltographic characters, as determined 
by Mr Haidinger. Berzelius, however, infttired from the analysis of 
a specimen sent to him by Sir David Brewster, that it is merely a 
variety of cliabazite. its chemical constitution appearing to be. Silica 
48, Alumina 20, Lime 8.35, Magnesia 0.4, Potash 0.41, Soda 2.75, 
Water 19.30. But, from a subsequent explanation, it seemed probable 
tliat Berzeiius had analyzed not the true tevyine, but a mixture o£ 
this and chabazite, constituting the specimen which was sent. The 
author therefore considered it desirable to execute a new analysis of 
the mineral in question, which he has found to yield the following 
results : — 

Silica, . 46133 



Alumina, 


22.47 


Lime, . . 


9.72 


Soda, . . 


1.65 


Potash, . . 


1.26 


Oxide of Iron, 


0.77 


OiideotMsngauete 


0.18 


Water, . . 


I9.5J 



101.77 

The specific gravity is 2.198, the fundamental crystalline form a 
rhomb 79* 29', as stated by Mr Haidinger, while that of Chabazite 
is 94* 46'. Sir David Brewster found the crystals to possess «ne 
axis of double fefiactioo, like other rhombohedral crystals, while the 
optical properties of chabazite ere very anomalous. It is impossible, 
therefore, to consider the two minerals to be the same, without dis- 
r^arding several marked differences. 

Jpril 21. — Sir Thomas Makdougall Bbisbane, K. C. B. 

President, in the Chair. The following communications were 

read: — 

. 1. Summary of the Discoveries hitherto made in the Os^fe- 

nnis Beds of the Basins of the Forth and Clyde. By Dr 

Hibbert. 

The author gave a summary of the discoveries which had taken 

place during the course of the session relative to the .ossiftrons beds 

C'.lHWic 
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of the basins of the Forth and Clyde. The additional information 
cwitained in his paper comprised, in the first place, an account of the 
older class of strata npon which the carboniferous group of rocks (in 
which aaurisn remains had been found) were supposed, in an uncon- 
fermable positioni to rest. Some of these were referred to a system 
of beds, which geologists consider as of a newer transition class, in- 
termediate to grauwacke schist and coal strata. Thus, it was found 
that a peculiar hard and gray sandstone, containing mica, and occasion- 
ally alternated with siliceous schist, — which in Shetland succeeds to 
clav-alate ; which, near Loch Ness, succeeds to a transition granite ; 
and, on the north of the Tay, to grauwacke schist, — ivas thrown up on 
the south of the Forth, near North Berwick, in the form of immense 
serered beds or fragmenis, shening that this transition -rock (an im- 
portant one in the series of Scottish strata) is to be regarded as in 
some places fundamental to the coal measures of the district. This 
older grey sandstone is alio alternated, either with aluminous strata 
of the same general character, or with a hard sandstone of a reddish 
colour. , 

The carboniferous deposits inclosing saurian and other remains 
which rest in an unconformable position upon these strata, were fiw- 
merly shewn to contain inferior beds of sandstone, shale, and fresh- 
water limestone, together with very thin seams of coal and ironstone; 
and to be succeeded, first, by a limestone containing marine shells, 
encrinites, corallines, &c., and afterwards by extensive coal measures 
'which formed the upper beds of the series. This is shewn in the fol- 
lowing general section of the strata connected with the limestone of 
Burdie house. 

In arguing from these appearances, the author considered that, at 
the commencement of the Carboniferous epoch, the coal beds of the 
Forth and Clyde did not, agreeably to received theories, indicate an 
Archipelago of islets, like those of the Pacific, little elevated above 
the level of the sea, but, on the contrary, an unbroken expanse, 
bounded on the north by the elevated ranges of the Grampians, and 
on the south bv the high ridge of grauwacke schist which runs from 
St Abb's Head to the Mull of Galloway ; and that while the higher 
lands might have encouraged the growth of conifers, the ferns, 
eqaiseta, and other moaocotyledonons plants of our coal-fields, 
flourished amidst marshes, or' on the borders of fresli-water lakes, 
tenanted by entomostraca, conchifera, and fish, and to which resorted 
various saurian animals. This land, as had been previously remark- 
ed, appears to have undergone a depression, probably of a gradual 
nature, by which it became liable to the inroads of the sea. Eventu- 
ally, however, (as the extensive coal strata lying above the marine 
limestone sufficiently indicate), the land became once more elevated 
above the ocean, and again afforded a soil to the Flora of tropical 



Tlie author next remarked, that he had found a fresh-water de- 
posit, like that of Burdiehouse and Calder, to extend to Fifeshire, 
where it existed as a thinner bed ; and that, in addition to tfae co- 
prolitea and fish discovered more than a year ago by Lord Greenock 
aad Mr Trevelyan in the iron-stone nodules of Waraie, Mr Bi^Mson, 
Goieral Secretary of the Royal Society, had procured saurian ransiu 
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from the ooal-field of Greenside near Glasgow, and bad diacorered 
lai^ coprolitea in the Blia]e which is agaociated with the sandstone of 
Craigleith quarry. 

Some remarks were made upon the remains of saurian animaln, 
which hftd been more recently obtained for the Royal Society's Mn- 
senm from the quarry of Burdiehouse, chiefly through the exertions 
of Mr Robiaon, and to which new acquisitions are daily adding. 
Among these, three distinct kinds aecm to have been ascertained. 
The larger animal, the author thinks, rather approaches in cha- 
racter to the Steneosaurus of M. St Hilaire ; but he suspects, at the 
some time, that such marks of difference exist, as must eventually 
authorize the assignment of the £dinburgh *«u{h to an entirely new 
gMtUB- The other remains were supposed to resemble most those of 
the two kinds of Pterodactyli described by Cuvier. Bones also which 
appear to have belonged to a Trionyx have been discovered. 

Lastly, the author adverted to priiw noticd of the actual discovery 
of saurian remains in the carboniferous group of rocks. Whiteliurat, 
who wrote in the year 1778. and Pilkington, in his history of Derby- 
shire 1789, have each spoken of the remains of crocodiles and alligators 
which had been discovered in the limestone of Ashfbrd in Derbyshire, 
from which locality thp author has in his possession a specimen of fresh- 
water limestone, Uke that of burdiehouse, containing plants. Four 
yean afterwards, namely, in the year 1793, saurian remains like those 
of Burdiehouse, found m a bed above a seam of coal, were actually 
figured by the Rev. Mr Ure in his History of Rutherglen near Glas^ 
gow, though he was not aware of their real character. And very lately 
the discovery of a saurian vertebra in the mountain-limestone of Nor- 
thumberland, by the Rev. Charles Vernon Harcourt, has been record- 
ed by Mr Lyell in his Principles of Geology. 

The author, in concluding, expressed his reluctance to allude to 
other occasional notices which had been published, regarding the dis- 
covery of similar remains, on account of their having been mistaken 
for those of fish. But, if found necessary, he will complete the 
history •. 

S. Account of the Dissection of a Young Rorqual, or short 
Whalebone Whale, (the Baltena Rostrata of Fabricius) ; 
with a few Observations on the Anatomy uf the Fcetal 
Mysticetus. By Dr Eaox. 

In February 1834, a young Whalebone Whale was taken near the 
Queensferry, in the Frith of Forth, After being exhibited for a 
short time by the proprietors, it was dissected by the author as care- 
fully as time and circumstances would permit. The term Rorqual is 
employed throughout this memoir in the sense employed hj M. Cu- 
vier, as designating " Whalebone Whales, with longitudinal folda 

* Professor Jameson's opinion in regard to these fbsMls, as defended before 
the Weraerlan Socletj, viz, that they are remain b of fni«j{thet, not nfumriant, 
has now be«i adopted by Br Rtbbert iiatl Messni Agas^ Buckluid, BxM- 
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under tlie throat and cliest." He thinks the pieMnt apecimen quite 
distinct, specifically from the " Great RorqUBl," (the Balftna boops, 
jubarte, musculua. Sec), and not as M. Cuvier eeema to think it> a 
mere variety. Amon^ other distinctions, the Great Rorqued has 13 
dorsal, and 43 lumbar, bhctbI, and caudal vertebm; while the indivi- 
dual now under consideration has only II of the former, and 36 of 
the latter. There are, therefore, at least two species of Rorquals in* 
babiting the Xorth Seas, viz. the Great Rorqual, and the one now 
under consideration, a specimen of which was described by Fabridua 
(Balnna rostrata) ; another dissected by Hunter, and a third casually 
observed by Jamea Wataon, £sq., who sent a drawing of the same to 
Dr Traill, by whom it w^ communicated to Mr Sc(»«aby. 

The author had not leisure to examine the osteolt^ with sufficient 
care ; the fullawjns results have, in the mean time, been attained. 

Infernal and External Charaeter. — Eight distinct bristles, ar- 
ranged in perpendicular rows, vere fitnnd in the extremity of the 
snout, in both jaws. The lower port of the mouth is a huge pouch, 
which, in the Great Rorqual, must at timea tmntain a vast valume of 
vpter. The tongue was free towards the apex ; and the inside of the 
mouth of a pale rose or rermilion colour. 

The whalebone was about 2^ inches in length, varied from a pale 
rose colour to a duU-wIiite, and 614 large external plates were count- 
ed. No vestiges of teeth were found in either jaw; but it is no^ im- 
probable that they exist in the foetus of this species, as well as in that 
of the MysticetuB, in the lower Jaw of which, lying imbedded below 
the gum, a series of teeth was discovered by M. G^Sror St Hilaire 
several years ago ; and in which the author of this paper tas since ob- ' 
served them in the upper jaw. 

Brain and Nervous Syttem, — The cranium, besides containing the 
brain and its membranes, incloses a very large mass of a vascular sub- 
stance, closely resembling an " erectile tissue." This forms an ex- 
ception to the hitherto uniformly observed law of coincidence, at 
least in the Alammalia, between the configuration of the inner table 
of the skull and the contained brain. The erectile tissue filled a 
lai^ proportion of the interior of the cranium, also three-fourths of 
the spinal canal, where it surrounded the spinal marrow and nerves ; 
being in some placea nearly two inches in thickness. The whole ce- 
rebral mass, comprising two inches of the spinal chord, weighed 3^ 
pounds ; while the cerebellum, pons, and two inches of the chord, 
weighed only three-fourths of a pound. 

Respiratorr/ Orgaut. — The mode of breathing, and the structure 
of the nostrils, was precisely as in the Great Rorqual. Two bolster- 
like substances filled the noatrils, which are withdrawn from them 
at the moment of breathing by muscles provided for that purpose. 
There are turbinated bones in the nose and olfactory nerves, as 
large at least as the human. The author thinks it impossible for 
water to be habitually spouted through the nostrils. The Whalebone 
Whales have complex noatrils, and amell and breathe precisely as 
the higher orders of the Mammalia. 

The Stomach, composed of four compartments, contained no food. 
The middle tunic of the ureter was composed of distinct longitudinal 
muscular fasciculi. 
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The author tben proceeded to conBider, at some length, a question 
which has lately ariBen relative to the structure and fuuctions of the 
abdominal glands of the Cetaces, and which has been six or seven 
times before the French Institute in the course of the late and pre- 
sent session, — viz. Whether these glands are mammiferoue? M. St 
Hilaire concerres that ther are not mtunms, and do not secrete milk, 
but that thev are probably similar to those of the Ornilhorynckut 
parado3,us, which he thinks are sexual, specific, and odoriferous, but 
not mammifeious. 

The author first observed, that the question ought, in strictness, to 
be limited to the Whalebone Whales among the Cetacea ; because 
the great group of the Delphinus wag proved to be mammiferous long 
ago by Mr Watson, an extract of whose observations is given in 
" Seoresby's Greenland." He next stated, that his own observations 
left, in his opinion, no doubt whatsoever, that the similarly situated 
.glands in the Baltena rotlrala are also true mamm^. An elaborate 
anatomical examination shewed that they resembled the lactiferous 
glands of other mammalia in their structure. A cursory examination 
of the fcetal Myslieetus, led to the same conclusion in regard to that 
genus ; and the author was farther informed hf a formM- pupil, Mr 
Auld, that in the young Mysticetus harpoonea, he had seen a fluid 
of a cream colour and consistence, and oleaginous taste and smell, 
issue abundantly from the mouth ; and, in the full-grown fem des, 
he had forced out several pounds of a similar fluid from the orifices 
of the glands by pressure of the foot on the abdomen. 

The specimen of Baltena rostrata esamined by the author was 
9 feet 11 inches in length, 3 feet from snout to ear, and 4 feet 8 
inches in girth at the termination of the plicee and folds. 



Proceedings of the Wemerian Naturid History Society. 

1834, San. 18. — Professor Robebt Gbaham, formerly V, P. 
in the chair. — Dr Traill read the description of a specimen of 
Squalus comubicus, captured near Kirkwall, and also an account 
of the different species of Shark which occur in the Orkney seas. 
He at the same time exhibited to the meeting a specimen of 
the angeUfish {^Squalus Squalina), which he had procured du- 
ring a visit to the Orkneys. 

The Secretary re«d a notice regarding the growth of s large 
herbaceous plant, apparently Senecio Jacobcea, through a very 
small orifice in a leaden water-pipe, which had become com- 

(iletely choked up with the fibrous roots ; communicated in a 
etter from J. W. Riddoch, Esq. Falkirk. 

Professor Jameson then laid oefore the meeting an analysis, 
by Mr Walker, of the substance of the fossil tree found in 
the strata of Craigleith Quarry ; shewing, that besides lime 
and alumina, and a comparatively small amount of silica, it con- 
tains a conuderahle proportion of carbonate of magneua, the lost 
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being an in^iredient not detected in the fossil tranka previously 
discovered in the same quarry. 

1834, Feb. 1 — Profeagor Jameson, P. in the chair. — Dr 
Traill read a memoir of the Reverend George Low, the natu- 
ralist of Orknev, and laid before the meeting some of his no- 
published sketches or drawings, and also specimens of his oHgi- 
Bal notes. 

At this meeting Dr Allrn Thomson, at the request of the 
President, exhibited to the Society, and made remarks on some 
rare specimens in his possession, illustrating the su'ijett of foetal 
development in its early stages. 1. Five ova and foetuses of 
the common cat, which were taken from the mother between the 
thirteenth and fifteenth day after impregnation. The entire ova 
are about {ths of an inch m diameter, the foetus is about ^^\ia. 
The vascular area on the yolk sac is completely formed ; tbe 
intestine still quite open in the abdomen, and tne amnios still 
open over a large part of the back. 9. Two specimens of the 
foetus of the common fowl, at nearly a corresponding stage erf 
advancement, on the second day of incubation, were shewn to 
illustrate those'of the cat. S. The fcetus from a swan's egg, in- 
cubated in an apparatus for between nine and ten days, ana cor- 
responding in its advancement to the chick in ovo at the end of 
the fourth day. This specimen, from its. comparatively larga 
size, serves very well to shew the branchial slits m the neck, the 
incomplete state of separation of tbe ventricles of the heart, and 
several other peculianties of structure belonmng to this transi- 
tory period of fostal life. The vesicular alfantoid membrane 
attached to the f(£tus is also verji well displayed. 4. A prepa- 
ration described by Dr Thomson as very rare (there being only , 
two other coses on record), of a double monstrous foetus obtain- 
ed from a gooseys e^, hatched arlifidally for about five days, 
and corresponding in its state of advancement with the chick in 
ovo towards the end of the second day. This is an instance of 
a double monster produced from a double germ; for both foe- 
tuses, tbe heads of which lie across c»ie another, are placed in 
the centre of a single transparent and vascular area; toe trans- 
parent area being of a cruciform shape, as described by Baer, 
in a umilar example above referred to, and the tails of the ftSF 
tuses diverging from one another to each side. The head and 
sjunal column are formed, but the intestine seems to be as yet 
quite open, and the amniotic folds scarcely b^un. There ap- 
pears to be a single heart common to the two fcetuses, situated 
between them in the angle formed by the neck's cros»ng. 

At the same meeting was read a notice by Mr Stark, regard- 
ing the MytUus polymorpkus of Pallas, a colony of which was 
lately detected in the Union Canal, not far from Edinburgh, 
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1884, ./V^t. 1-5.— Priifessor Jamesoji, P. "m (he clwir Dr T. 

J. Aitkcn submitted to the consuliTation of ihe Society, a view 
of the brain and cerebral nerves uf the cud in general, and of 
the olfactory ntrve in parlicular, being pan df the results of hie 
late phy^olo^cal and anatomical Investigations into the tervous 
systenl of this animal. He shewed that the olfactory Cavities 
are comparatively smalt, though beautifully and elaborately con- 
structed; these cavities communicate externally by means of 
two orifices, each furnished with a valve-like apparatus. The 
surface is covered by a mucous membrane, elegantly plaited, and 
defended by an abundant quantity of thick viscid muCus. 
Pursuing the usual mode of tnunng nerves from the brain, he 
pointed «ut the olfactory connected with the inferior surface of 
i4ie anterior tubercleis, from which they artte by two or three 
capillary roots; the two nerves soon unite and run together 'as 
one nerve, along a canal leading from the skull forwards ; tbey 
next enter a. lar^ oblong cavity, filled with a similar fluid to 
that which occupies so conuderable a part of the skull. Here 
the nerve again divides into two, which diverge to their respec- 
tive olfactory organs, on the central, internal, or convex euiface 
of which they are swollen into a ganglion, affording one of the 
few examples of this modification of nervous structure in the or- 



ganization of (ishea. From the ganglion numerous threads are 
seen pas^ng to the membranes which penetrate it, and are dis- 
persed freely upon it to receive the impressions of odorous ema- 
nations. He observed, that though cod, when urged by the 
cravings of hunger, swallow their food, apparently regardless of 
its odour, and indeed occasionally voraciously devouring almost 
every thing which comes in their way ; yet, on the other baiid, 
when surrounded by an abundance of their favourite subaisl- 
ence, as the herring, become extremely nice, and may be seen 
to submit the bait to ihe sense of smell, and according to the 
satisfaction afforded by the test, either fake it or turn away with 
indifference or apparent contempt. After pointing out several 
peculiarities in regard to Ihe other nerves, Dr A. stated -it- as his 
intention to submit to the Sodety further views in the same d& 
partment on a future occasion. 

Dr John Coldstream then read a paper on the structure and 
habits of the LimnoHa terebranii, the small crustoeeous animal 
which has proved so destructive to the wooden erections on our 
shores. (This interesting memoir will be found in No. 3S. of 
this Journal, p. St6. et teq.) 

1834., Mar. Ifi. — Dr R. K. Grevillk, V. P. in the chain- 
Professor Jameson read a communicatioQ from Sr Meredith 
Gairdner, dated Fort Vancouver, 31st August 1833, containing 
the details of the observations made by him during the voyag 
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from this country to Columbia River, on the N. W. coast of 



183i, Mar. 16. — Dr Cuaries Anderson, V. P. in the chair. 
— The Secretary read Mr William Nicol's additional observa^ 
nons on the structure of recent fossil coniferse ; and Mr Nicol 
being present, exhibited both drawings and specimens of the 
sections made by him. Professor Jameson then described and 
exhibited drawings of a stickle-back having four dorsal spines, 
and apparently hitherto undescril)ed, detected by Mr Stark in 
the ditches of Hope Park. 

183*, Mar. 29.— David Falconer, Esq. formerly V. P. in 
the chair. — The Secretary read Mr Mark Watt's ol»ervatioiis 
on the attractive and repulsive powers of light, as exhibited up- 
on metals when in a state of galvanic action ; and Mr Watt ex- 
bilnted his apparatus, and described its mode of action. The 
Secretary then read an account of the strata found in excavating 
Hartlepool Docks, communicated by Mr James Milne, the resi- 
dent engineer. 

1884, April 12. — Professor Jameson, P. in the chair. — ^A 
communication from Mr J, F. Swan of Douglas, Isle of Man, 
was read, giving a geological account of the spot where the fos- 
sil elk now in the University Museum was found. Dr Greville 
then read a short notice, illustrated by a characteristic drawing 
by M. Price, of a remarkable appearance in the Claydock Coal- 
mines, Breconshire, which the' Doctor regarded as the remains 
of the lower extremity of a gigantic monocotyledonoua vegetable. 

The Wemerian Natural History Society commenced its 
twenty-eighth session on the S9th November, when the follow- 
ing gentlemen were elected oflGce-bearers for the year 18S6 : — 
Pre^mL 
Robert Jiueboh, Esq. Prof. Nat. Hist. Univ. of Edinburgh. 
Vice-PreridenU. 
W. C- Treveltak, Esq. Sir P. Walker. 

Dr B. E. Gbkville, £«q. Binim»( Blood, Esq. 

S»c«ftHy— Pat. Neili., E»q. AtMitanLSeeretary—I.J. Tobrie, Esq. 
TTemtTtr—JL. G, Eilu, X»q. LOirarian — James Wilbow, Esq, 
PoJnter— P. Stue, Esq. W. H. TowMaENS, Esq. Auiabrnt. 
Cimnell 
Principal Baird, David Falcohar, Esq. 

H. T. Haire Witbam, Esq. Tbohab Sivwught, Esq. 
Dr T. S. TRAiLt. James Yohho, Esq. 

Dr JOB» COLOSTREAH. WlLLIAM COPLAND, Esq. 

The Society met on 18th December, Professor Jameson, Pre- 
sident, in the chair. Mr Neill, Secretary, read the Rev.Mr Hodg- 
Bon'i account of the remainsof a speries pf deer, found, in 1833, in 
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diluvium, below the foundation of the great Roman WaU, near 
Walton in Cumberland : and Mr Torrie, Assistant-secretary, 
read Dr Barry's Narrative of his Ascent to the Summit|ot Moot 
Blanc in September last. There were also communicated'to the 
meeting, analyses, by Dr Gregory and Mr Walker, of copn^tes 
from Wardie and from Fife, in which these chemists detected 
flouric acid ; on which occasion, Professor Jameson made remarks 
illustrative of bia early discovery of fossil fishes in the secondary 
strau of the middle district of Scotland. 

Proceedings of the Society of Jrtsjbr SeoUand. 

The Society for the Encouragement of the Useful Arts com- 
menced its Mtliogs for session 1884--S6, in the Boyal Institution, 
on Wednesday, the 12th November 1884, at eight o'clock p, m. 
The following communications were read and exhibited during 
the month of November. 

Nov.\2. — 1. Second Essay on tie Useful Arts, preliminary to 
the Series of Annual Reports regarding new Inventions and Im- 
provements in the Arts throughout Eorope ; ordered by the So- 
ciety. By Edward Sang, Esq. Teacher of Mathematics, and Lec- 
turer on Natural Philosophy, Edinburgh, Member of Society of 

2. Additional ObservatiOBs on the Construction of Public Build- 
ings, in relation to the Theory of Sound. By Dr D. B. Held, 
Lecturer on Chemistry, and Member of the Society of Arts. . 

3. Specimens of Ivory Turning, and notice of a Fruit Gatherer, 
or Fmit Shears. By Mr Alexander Robertson, Peterhead. 

■4. There was exhibited a Drawing for an Engraved Map of the 
Levels of Edinburgh, and its Environs, shewing the relative Aid- 
tudes of the principal Public and other Edifices, &c. Src. in and 
around Edinburgh and Leith, above the level of the high-water 
mark of the sea, carefully constructed from actual survey, and in- 
tended to be engraved and pnbliahed by subscription. By Mr Wil- 
liam Moffat, surveyor, 8. Middle Row, Knightsbridge, London 
presently residing at 3. Chapel Street, Edinbuigh. ' 

Nov. 26. — 1, Model, Description^ and Drawings of some altera- 
tions on his plan of 1830, relating to Steam Navigation on Canals 
by means of a Chain, &c By Mr James Clark, 35. HntcbinBoii 
Street, Glasgow. 

2. Description and Drawings of a Double Screw-Press, for 
packing goods, &c. By Mr Dixon Vallance, Liberton, Lanarkshire. 

3. Specimens were exhibited of Paper made in France from va- 
rious Materials not generally used in this Manufacture. With a 
Catalogue. Communicated by John Robison, Esq. Sec. R. & E. 
and Vice-Preses 8oc. of Arts. CiOOqIc 
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4. An Improred Mortice liuok. By Joho Robison, E^q. Sec. 
R. S. E. md Vice-Presea Sac. Arta. 

Dec. 10. — I. On Rotary Steam-£ki^e«. By the Rer. James 
Brodie, A. M. Monymul, Fife, Agaoc. Sue. Arts. 

2. Method of preventiiig the Escape of Steam in Rotary En- 
^ei, by the appticadon of a property in Aeriform Flnids, hitherto 
ni^lected. By the same. 

3. Application of the Expansive Property of SWam to Engines 
of all the different Constructione. By the same. 

4. Analytical Table of Mechanical Morements ; with a Key. 
Pnblished at Manchester, 1834. 

5. A Latch Lock, on a new construction. By Mr David Kemp, 
smith, Leith, 

6. A Chest or Desk Lock, on a new Constmction. By the same- 

7. The following Gentlemeir were admitted Ordinary Members, 

1. The VeT7 Ber. Ardideacon WUliuna, 13 Saxe Cobourg Place. 
3. WUIuun A. Lawrie, £«;. W. S. 11 Qeaige Square. 
S. The Society elected Office-bearers for the ensuing year, via. 

PaziiDiKX, Hii G&iCB tei Duke or Bvccledcu and 

, QnesHBBEaar. 

VlCK-PlEBIDKNT, . . . FKOFeitOB FOftBfB, F. B. S3. L, & E. 

SECSGTitEr, Jakes Tod, I,w(\. W. S. 21 Dublin Street. 

FoasisM Secbetart, . . Wh. Cawtdui, £*q. of Cartabum, 5 Belle- 

vue Cresent. 
Tbeasueeb, BoBXBT HoBaBUKSB, Esq. Accountant, IS. 

XiOndon Street. 
CiTEATOE, Mr JoHx DoiTN, 50 HsnoveT Street 

OftDtwAjLT CorNciLLoaa, 

RoEiET Steveksok, Eiq. . JonH Robhox, Esq. 

KoBEBT Stetm, Esq. Sir Uavid Milme. 

Her. EDWAEn Ceaig, A.M. Dr D. B. Beid. 

Sir Tbomas Dice Lavdei, Bart. Edwaed Sano, Esq. 

Jahes iTabdine, Esq. Dav. Geo. Samdeham, Eaq. 

Geo. BecHAiTAy, Esq. Mvhoo Pontov, Esq. 



THE HEADERS OF THE EUtN'BQHGH NEW PBILOSO- 
PHICAL JOnKNAL. 

The diviwia of the Journal cont^ning Scientific and Lite- 
rary Intelligence, will in future appear on a more extended scale. 
Authors will require to transmit their works a month at least 
previous to the publication of the Journal, in January, April, 
July, and October. 
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Oh Springs, Artesian Wells,* and Spouting Foimtaint; By 

M. As AGO. 

It may not be out of place to preface the following observa- 
tions with the remart, that tbe ancients were not ignorant of 
these various kinds of wells, and it would moreover seeoi that 
(Bey were acquainted with their construction. Thus, Olympio- 
dorus narrates, that when wells are sunk in the Oasis of the de- 
eert, to tlie depth of two, three, and sometimes five hundred 
ells, water springs from the orifices, so as to form rivers, of which 
the farnoers avail themselves for the irrigation of their Belds*}-. 
Again, there seems just ground to suppose, that, in certain parts 
of Italy, artesian wells were used at a very remote period ; for 
Bemardini-Homazzini informs lis, that in excavating the rub- 
bish- of th» very andent town of Modeba, leaden pipes are some- 
dtaes found, ^hich apparently comrtiunicate with old wells ; for 
what could be the use of these pipes, at the depth of seventy or 
eighty feet under the surface, if it were not to ctmvey far be- 
oeatfa tbe unwholesome surface water, those limpid and pure 
streams which now supply all the fountains of tbe modem city ? 

We haVe no means of afcertaining if artesian wells were 
known at so remote a period in France. The most ancient is 
said to be that of the Convent of the Chartreux at Lillers, in 
Artois ; reported to have been constructed in 1 126. I am also 

■ Named ATte«an Wella,from the FrencliprotlDceof^r'oti, where e^D- - 
Mve rewarchea were carried on for the discuvery of aubterranean water. 

t This atatement is borrowed &om Niebuhi. Olympiodurua flourished at 
Alexandria alxHit the middle of tbe nxtb centur/. 
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credibly iaformed, that there are very ancient artesian wells at 
Stuttgard, but their exact date cannot accurately be ascertained. 

The inhabitants of the desert of Sahara have, fur a long pe- 
riod, been acquainted with these veils, as we learn from the fol- 
towiog passage taken from Shaw't Voj/aget. " The Wad-reoff 
is a group of villages lying in the depth of the Sahara. These 
villages have neither springs nor fountiuos, and the inhabtunte 
procure water bya singular method. Theysink wells an hundred, 
imd sometimes two hundred fathoms, and thus always succeed in 
finding water in abundance. During the process they meet 
with various beds of sand and gravel, and at length reach a 
rock which very much resembles slate^lay, and which they know 
immediately overlie^ what they call the Bahar i&ht el Erd, in 
other words, ihesea undemetM the earth, and which is also their 
name for the abyss. They pierce this stone without difficulty, 
and instantly the water gushes up in such abundance, that those 
who are immediately engaged in the operation are sometimes 
surprised and drowned, though they endeavour to ascend with 
the greatest possible speed *." 

Previous to his arrival in France, about the middle of the 
seventeenth century, Dominico Cassini sank a well, at Fort Ur- 
bino, in the ecclesiasticBl dominions, the waters of which pro- 

■ It b*a been «aid tbU the Chinese have been acquunted with these welk 
for some thouaanda of jean. The evidence for this, however, does not ap- 
peai very Mtii&rtorj. 3f. Dupresse, bishop of Tatruea (See ffouvtUet Let. 
ira (^fianlet, torn iv.) apeaka of artenan wells, of eqwll diameter, sunk tnanj 
hondteds of feet) which lie in tiie province of Kia-^^^iu, and vrtiich flimlA 
aubteTiBuean aalt water. The letter of thlt mUsionarf U dated llA Octo- 
ber 1804, and in it he sajs nothing of the antiquitj of the date of the con- 
atruclion of these Cbiiieae wells. M. Imbert, another French miadonaij, 
whoia atiUresldentln that countrjihasalsof^venadescriptfon of these wella, 
flwn wbioh we ma; conclude Uiat the waters are not prelected abora tht 
lflv«l of tiie neighbouring earth. " In drawing the salt water," he remarka, 
*■ the hollow tube of a bamboo, twenty-four feet in length, la lowered Into 
the well. At the lower estremitj of this machine there is a valve, and when 
it has reached the bottom, a ittong man seats himself on a cord, and woits 
the pump; every atrolK opens tfae valve, and the water rises." It cannot be 
doaied that it is veiy possible, that a. people who set about finding aalt spring* 
at the depth of fifteen or eighteen hundred feet, maj sometimes do so in lo- 
calities, where the geolt^cal structure would give rise to the appearance of 
■pouting fountalna: But this Is nothing more than conjecture ; and it is suf- 
ficiently apparent, that at least the springs of Kia-tingAu cannot be regarded' 
u such, although they have been ranked in thit class. 
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jected fifteen feet abore the surface, end when confined in pipes, 
rose to the tops of the highest houses. 

These historical det»ls, will, we must, he BuflHeDt to pra{N> 
tiate that class of individuals who cannot succeed in interesting 
themselves about any thing whidi has not antiquunan alliances, 
and will induce them favourahly to regard this important sub- 
ject. 

WHBNOE la THr WATSa OP THB8B WBLLB DBBlfSD? 

It appears natural to suppose, that the water of common and 
artesian wells, and spouting fountains, is no other than the rtun- 
water, which has foiind its way through the pores or the fissures 
of the soil, until it encounters some bed of rock which it cannot 
penetrate. This opinion, however, has not always been admit- 
ted so soon as it was stated. Theories of a more learned cha- 
racter have taken the precedence of it, and these theories, though 
now abandoned, appear nevertheless to merit a few minutes^ con- 
sideration ; and the more so, as the recollection of them may be' 
traced, in many of the publications which owe their existence to 
the recent success of those inquirers who have been labouring in 
this department of science. 

It was for a long time believed that the *ater of the sea rtUst 
at necessity extend itself, by means of infiltration, into the very 
faiterior even of continents, and that at length it there fonu- 
ed a liquid expanse, which, despite the influence of capillary 
attraction, was to he found in the extension of the general 
level of the oceaA. It was also admitted, that in its progress" 
across the tortuous circuits of earths and rocks, the water en- 
tirely lost its saltness, so that in whatever quarter of the globe i 
•ells were sunk, fresh water would be met with, so soon as the i 
wells were sunk to a depth equal to the elevation of the land 
above the level of the sea. 

For the overturning of this hypothecs, we are not now re- 
duced to the necessity of ddducing the fact, that there are some 
iBolated dry wells, the depth of which is far below the levd of 
the pretended continental subterranean waters; for we can point 
to a whole district, viz. that portion of Rusaa which the Wolga; 
through the greater extent of its course, traverses : there an im- 
ated D 
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level of the Black Sea, is neverthelesB not inuadated ; nor is it 

even a marsh, as it ought to be, if the eea, bj a eoDUmied 

infiltration, pmetnt^ indefinitely towards the bowels of the 

earth. 

To thit-tbeory, wbooe frail foundatibb we have been exhtlat- 
ing, another element has been conjoined, viz. a central beat, 
which IB brought to bear not so much on deep wells, as on those 
fbuntiuns which occur at more or less considerable elev&tionB 
above the level of the sea. With its helf^ it was theinterior 
vapours, which, either alone or mixed with ur. by constant 
condensation towards the surface, produced there an increas- 
ing humidity. Sucb were, in reafity, tKe opinions held by 
Aristotle, - Seneca and Cardan i ' we may also add, by' Des- 
cartes, as expressed in his own words, which we quote : " Wa- 
ter penetrates by many subterranean conduiEs beneath the moun- 
tains, whence the internal heat elevates it, in vapour, towards 
their -summits, and there supplies the springs of fountains and of 
rivers.* This conception, in which the globe becomes a kind of 
alembic, and its exterior crust a sponge, and which has so often 
been put forward nnce the time of Descartes, of course to the 
exclusion of the very simple idea which would lead us to attri- 
bute the origin of springs to rain-water, is so complicated, as to 
lead to- the inference, -that it owes its eusteoce to the necessity 
experienced in the explanation of some inaccurate ill-understood 
olnarvadon. And such, in fact, was its origin ; or, at all events, 
it was this circumstance that led it to he regarded with the con- 
uderation it has received. 

Seneca mentions, in his Queedons on natural history, that 
rain, however abundant it may be, never penetrates into the aoil 
above ten feet: he states that ht' is certain ot this,. from having 
Biade many careful experiments with this object in view. It be- 
comes a quesuon whether we must not have recourse to internal 
vapours, in explaining the existence of fountains whieh are si- 
tuated far above the level of the sea, whilst their source is also 
deep under a vast extent of soil. According to the experiments 
of the greater number of naturalists, who have recently engaged 
in these researches, the permeability of tlie earth would be de> 
cidedly inferior to the limit assigned by Seneca. Thus Ma- 
riotte maintains, that, in ailtivated landa^ the heaviest rains of 

Google 
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T do not penetrate above six inches. Lahire lilacrhas ob- 
served, that, in Miils covered with vegetation, they, on no occa- 
Mon, penetrate more -than two feet.; and- he has likewise rtated, 
concerning a bed of -naked earth eight feet thicHc, ^at net a 
drop of water had penetrated to the leaden plate which sup- 
ported it, during the fifteen years it had been freely exposed to 
every atmoapheric viciantude. Buffbn has supplied the results 
of a similar ejcperiment ; for he mentions having examined, in 
a garden, a bed of earth more than nine feet high, which had 
been undisturbed for many years, and he noticed that the rain 
had never penetrated above four feet -deep. 

These several otewTfationa would be of the deepest import 1n 
the question concerning the origin of fountains, if the surface of 
the globe were uni<rersally covered by a layer of vegetal earth 
of tbe thickness of two or three yards. But the very reverse of 
this is the fiict ; and every one knows that, in many places, the 
superior layeriasand, and that sand allows water-to percdate, as 
if it were aaeve', whilst in other places th&naked rocks appear, 
and through their fissures and gaps the water rung most fredy. 
In proof of this last assertion, we may state the constant obser- 
vations of miners, and more especially of -those ofOomwall, that 
in those mines that are situated in4imestone, the water increises 
in the deepest gaHeries ayew hourt after it has b^un to rain 
above ground. We may also add, that the springs which is. 
sue at various elevations irom the cliffs of chalk on our coaste, 
are much increased immediately after rain. 

The consideration upon which- those who imagine they must 
look to evaporation and preciptfation of subterranean waters, 
especially on their approximation to the colder strata near 
the surface, prindpally take their stand, is one well worthy 
of examination; it is the allegadon of the existence of co- 
pious springs at .the very summit of certain mountains. M ont- 
ntartre, in the neighbourhood of Fari^ has borne a'port in this 
controversy ; for on it tt^ere was, and perhafw there still is, a 
lining which was ikA above filly feetbelow the highest part of 
the hill. It was maintained that the supply which constantly 
fed a spring so dtuated, could onliy come from beneath in the 
state of vapour. Upon minute examinatjmi, however, it ww 
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found that that part of tbe hill vhich was on a higher levd 
than the springs and which coDsequeatly might transmit its 
waters % the way of simple percolation, was nearly 600 
yards long by about 200 broad, which, according to the meap 
quantity falling at Paris, would auf^ly- a volume of water a 
great deal larger than the quantity which annually issues fnun 
the Bppng under consideration. The difficulty, therefore, was 
to be sought for in some other locality. And it was supposed 
to be discovered in the neighbourhood <4 Pijon ; but there also, 
despite of appearances, it was found that tbe quantity of rain 
which fell on the hill above the spring, was more than sufficient 
£n- its 8Up{4y> The Ftmi Feyolti on |Jie celebrated Mont 
Ventoux, deptrtemeo^ de Vaucluse, at an elevation of 1751 yards, 
has also been adduced; but the sijmmit of the mount^n is SOO 
yards above it ; and as there has been no accurate comparisf^ 
between the quantity of taio, dew, and snow, which falls on this 
portion of Mont Ventiaix, and the quantity of water which real- 
ly issues f^vHn Font Feyoje, the objection, in its present form, 
is of no value. But a single remark is suSicient to .(wertbrqw all 
these theoretical speculations, which we have been examining in 
detail. It is this, that, in tbe time of severe droughts, nearly 
every spring becomes less abundant, and a vast number dry up 
altc^tber, although sucb causes can bare no influence upon 
the supposed eleyatton of pent/al vapours, and theijr subsequent 
condensation. 

An accurate observation, therefore, concerning tbe permeability 
of certain parts of the crust of tiie globe, most injudiciously ge- 
neralized, has been the sole cause of the long prevalence of the 
theory of Aristotle, Seneca, and Deecutes, on the origin of 
spring in elevated locftlities. But other ideas, which are alto- 
gether absurd *, aboijt the annual amount of certain riuiniDg 

■ This word (rill not appear too strong vheu I renaxk, that in a boci of 
ifhieh Newton wu the editor, viz. Beniatd>TareniuB' Geography, and which 
wuttie text'AtDkoftbeitudentaBtCsnibridgefittbaclowof the ITtli cen- 
tUTj, these word* occur: " Uven of the Iwgevt siw contain tucfc a vut 
quantitj of water, that the volume which one of them conyeja to the Ma in 
a jeax exceeds that of the whole earth 1 ! I such Is th^ mass which the 
Wolga empties into the Caspian ; and it is thus absolutelj jiecessaxy that the 
water should be Incessantly pairing from Uie sea into the earth, ftc 1 1 1" 
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•etrcfiBM, and great ignorance concerning the quantities of rain, 
.dew, and mow, in different cJimatea, have gives a wide Kcppe 
to the part played by these intonal vapours in tbe forma- 
ti<ui of streams and rivwa. Thus, fix* example, it was thought 
that tbe basin of the Seine, by which I understand A\ that por- 
tion of territory which druos its water -into ihii river, did not 
reo«ve a quantity of water equal to that which the Seine de> 
livers to the sea in the same space -of time. Perrautt- and 
Mariotte were the first experimentally to study the subject, and 
they found, as is very often the case in such circumstances, that 
tbe vague ideas of tlieir predecessors w«v the very reverse of 
the truth. According to Mariotte, the Seine every year carries 
to the sea only a *KrtA part of the water that falls Iplo its basin, 
in tbe shape of rain, dew, and snow. The other five-uxthi, 
then, must either be evaporated so as to form clouds, pr be im- 
bibed by the ami for the nouritihment of tjte vegetation, or last- 
ly, must penetrate through the fissures of the rocks into the in- 
tenor reservoirs whence the springs issue.* The calculations of 

' A ward upon .thejnetcorologlCBl &ct8 on whirh these calculations rest. 
The quantltjr of ndn wfaidi &IIa at everj height, and in everj place, can be 
earilj and verj accurately ascertained bj direct measurenient. Bj melting 
snow in the rain-gauge before it has liad time to evaporate, we maj also accu- 
ratelj deteimlDe what quantity' of fluid it represents. It la also true that 
old eiperiments which t&ve been often repeated, permit us to come to a saf^ 
conclusion from Che decision of tbe eye. When the snow has fkllen in lai^ 
flakes, if w« measure its depth before an; drifting has taken {dace, we maj 
reckon, when thawed, that the height of the liquid which would result, if the 
soil were impermeable and horizontal, would not be above ■ («iA part of tbe 
original depth of the snow. Snow fidling In small partltjes Is much more 
dense, and. In melting, a fifth part must be allowed for it. Finally, when tLe 
snow in fldllng has been much drifted, the reduction on thawing may be re- 
garded as taa-thirA. 

The vater resulting from ball might be usually neglected ; but sluoe k 
rarely halls without at the same Ume raining, flie iBin.fauge will accurately 
supply the joint amount of both. , 

As regards dew, Dallon calculates that a depth of water equal to about i 
three Inches over the whole surface of the globe, would be a fiir annuU al- 
lowance fbr It. This result is deduced (h)m an experiment of Hales, which 
might be Intimately generalized so long as It was supposed that dew de. 
tcettded In the same manner that rain does. But dnce the researches of Dr 
Wells, — since It has been generally known that dew does not descend at all, 
but that the air deposits It upon such sur&ces as have been previMisly re&i- 
geratvd by the radiation of their caloric into tbe celestial regions, — ||nd that 
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MariotU have been recently repeated from mtne accurate data, 
especially id what relates to the gauging of the Seine. And we 
shall DOW present the concluuons, as tfaey are arranged id as 
excelleDt work s^ M. Dausse, the engineer, which has not yst 
issued from the press. 

The basin of the Seine ^xnd we shall here limit and tennittate 
it Dorthvards at FBri% smce we can so easily measure the quan- 

tbfi B^cfm of the bodl^ themBeWea, thejr exponire, and the clesmesi of tlie 
atmoaphere, exerrise the greatest influence over the phenomenon, it nutj be 
dearly undentood, that, even an approxiouition to the^efloitc quantitj' of 
dew irliieh li depoiited In eaeb countrv, would be one of the mort complicated 
prob|h«iiii In phyalca. 

^Dalti^ has fiund that the nouldof a ^rdcKBatunted^wilh mqfiture 
conbUni in bulk not ten tlian Beren-tweUUiE of water. The quarter, antl evoi 
the hal^ of thii water Inaj disappear, without materia]!; afiect^g Tegetatlon. 
~ It would i^ipear that. In all countries, the layer of water which evf^Mraticai 
remoTes frornxny aheet of water, in ibe eoartt of a year, li ji^t ab«ut tf 
thick at that which the rain depodts in ita place. The experiment, however, 
would need to be repeated with veaaels of a much larger size than those which 
have been hitherto employed by meteorologists. The observaUons made now 
nearly a century ago by Bazin, give a larger quantity ihnn the evaporstioD 
of eaTth saturated with moisture, than tliat supplied by pure water ilselfl 
Tliis resuU seems not at ail likely ; but, in all such suttjects, it is only espe- 
riment that can autjioiltatively determine- 

I i^all concljide^thia note by a lemai^ of the late Fiofessor Leslie, ifho, 
without addii^ any thing to oui knowledge, as yet so imperfect, on the cause 
of ey^mration, iaa notwithstanding pcnnted ouf;, In this phenomenon, a de- 
Telopmeqt of mecbpnical power most striking to the mind, especially when we 
reflect on the silent manner in which it i* accomplished by Nature. 

Iiet it be conceded tliat the water which is annually elevated from the globe 
by means of evaporation, is equal, in all climates, to the quantity of water 
which &llt In each of them. This evaporated water is dlnemlnated through. 
out ,tiie atmosphere at all htighli. Wb may, however, procure a kind nt mean 
between these extremes of the ascending movements, by conceiving that the 
evaporated water is all raised to a certain mean height, and no laither. The 
annual evaporation, so ^r as regards iti tneehanical ^eU, would l>e thus re- 
presented by a known masi of water being elevated vertically to Uie extent 
of a number of yards, whii^ is al«o known. But the work of this sort whitA a 
nan.could eSect du^ng a year has been determined { and the comparison of 
the two results demonstrates, that evaporation represents the labour of 
(80,004,000,000,000) eighty hillions of men. If we suppose, then, that 
(800,000,000) eight hundred millions is the population of the globe, and that 
one.half of them could work, then the power employed bg natitrt in the for- 
mation of clouds, would equal what could be rendered by two hundred thousand 
time* the constant labour of the whole human tace. 
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ttity of water th&t passes under any of' the bridges of this capi- 
tal), has dxHit 10,307,000 acres of snperfidei. ,T^e vatar 
which descends into this basin, if it did not evaporate, nor pe- 
netrate into the fMnI, and if it were, quite horizcHital, would sup- 
ply it at the end of the year with a oorering of water about 
twcMy inches deep. It is easy to dJacover that this mass would 
consist in round numbers of about .677,000,000,000 (six hun- 
dred Mid ^venty,seven .thousand .millions) cuIhc feet of water. 
Now, the average discharge of .the Seine at the Bridge de la 
Sevotulhn is 7,537 cubic feet per second. 

658,740,000 day. 

884,686,140,000 annum.* 

Wliich last oumber is to the 677,000,000,000 which annually 
fell into the baun of the river nearly as one to three. Thus the 
volume of water which annually passes under the bridges of 
Paris is not much above a third of that which descends in nun 
into the basin of the Seine. Two-thirds then of this rain either 
reascends into the atmosphere in the way of evaporation, or sup- 
ports v^tation and the life of animals, or £nds its wayioto the 
sea-by subterratiean communications. >!■ 



.* TbeBniallestquaiitit7er«^)a)owiitopaR(iii nffj & 1803) wm 2,18? 
The average quantit/ when Uie river is low, , ' . 3,237 
The average quantit; when the river is in its ordinary condi- 
tion ;,IJ1 

The qi^aotity durifig the flood of Jainjarj 1802 v^a , 33,289 

The greatest quantity ever recorded (;6.16), . . 40,838 

Thua, during the great flood of 1616, }be Seine «etit downa volume of nater 

nearly twenty times greater than when In its lowest state during the droughts 

of 1767 and 1803. 

t On the lOad to Font^nehleau, at a place called .fiunjru, there Is an abun- 
dant spring, Uie waters of which, after uniting in a subterrBcean canal whid) 
is constructed with much care, run, croning the aqueduct of Arcueil^ into 
the reservtHT of the Chaltav d'Eau, at the Obtrvatoin, whence it is distributed 
tvVarious parts of the capitaL Tahire states th^t it yjlelda about fifly inch^, 
end, according to him, " the extent of ground whence Uie water la derived 
is not sufficient to feed so great a spring, merely by the rain which fiiUs, 
Xbough not a drop of it was lost." But Uiia opinion, unaccompanied with any 
precise calculation of the extent of the ground, and the annual quantity of 
ndn. bdoogs to that dan of vague notkiiia of *blch science can taike np oi^ 
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TUb exMD[de will be niffident, I inutgine, to demonatmU 
bow little the cotuidtfmtioa of the riven themteWet, when ct- 
tmlivdy Mudied, juttifiei the theories of anc^t natunlutc. 
. The abDiiduit liquid cumnt* which they unceanngly cany to* 
wards tb&.tea, ftom the interior of cMitineDts, ore iiDiveraally 
but a BOiall proportion of the maaa of rain-watw which uinually 
&!!• in the lurrounding fiountiy. Thoe is not here, thwefore, 
any more than in the drcuoutances of springs, good ground for 
atsigning any place to the central vapours in the explication of 
the pbeoomena. 

This numerical diKuanoo will likewise seiwe to refute those 
who bam«c«itly«DipIoyed themselves in seeking for the sources 
ttf these ^rings in ^ote interim baain* m vhwh if lobe Jbund 
that Uguid mtut whiiA Hill holds the earH^ sediment* in sus- 
pemion or solution. This hypothesis evidently merits no at. 
bentioD, until it is first proved that the rain-water is not sufli' 
^ent to explain the phenomena ; and till it js also proved that 
the same water does not penetrate to great depths in the crust 
of the earth. But, after what has already been said, a tolerably 
decided judgment may already be formed on both these pmnts. 
In thus dedicating a few words to this novel theory, I wish le 
supply some comfort to those persona who are possessed with 
the apprehenuoDS of the approaching drying up of these interior 
basins, and consequently with the failure of all our springs and 
wells. If, on the contrary, it is established that these fbuotwns 
are fed by the waters from the atmosphere, then it is evident 
that they can withhold or vary th^r supplies only in accordance 
with the variations of the rain, and dew, and snow, and of eva- 
poration. 

We have bere said nothing of earthquakes, which, it is true, 
^y violently breaking up the different strata of the crust of our 
^elbe, and toesing them hither and thither, may, in certain situa- 
tions, change the pomtion and velocnty of subterranean currents, 
^ut, as the posEibility of these shocks does not prevent us from 
'.building our roannons, no more ought it to interfere with us 
.when we are slaking our wells. 

jcmutt; wd bc^M, it nu7 happen that tbe iptiogKt Bune^ialtwlf fed by 
some BUbtemnean atrestn which hu a dUUnct orlgiii. 
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AN THE llANKRa IN WHICH TBK QDBFACE-WATBB CAN EXIST AND 
' CIHCULATE IN XH£ VABIOUB FOBHATJOMS (ff WHICH TUB CBII8T 
OP THE. GLOBE IS COMPOSED. 

The solid crust uf ihe globe has not been formed by one sin- 
gle process. The formation of the difloent rodu and various 
series of rocks of which it is composed, belong to different 
epochs, which geologists hare ohanicterized by certain definite 
features. It is at the same time well to repiember, that many 
of those productions which sdence usually regards as cotem- 
poraneous, differ much from each other in their nature, and ex- 
tranal appearance. 

The object I have now io view will requice me to distinguiab 
only three principal kinds of overlying formations, each of which, 
however, comprehends many varieties. They are the following, 
ascending, from below upwards, from the more ancient to the 
more modern, theprirnitive and tratuition rocks, the secondary, 
and the tertiary Jomtalions, 

Prittutive Rock». 

primitive rocks are but little and rarely stratified. It is still, 
we must allow, a question with very able naturalists, if granite 
ever exhibits real stratification. The clifls and fissures of gra- 
nitic rocksr— the crevices which separate each mass from the con- 
tiguous one — are in general but small, have little depth, and but 
eeldom communicate with each other. Consequently, in primi- 
tive rocks, the waters of infiltration must have very limited 
subterranean passages ; each little streamlet must accomplish its 
.course, so to speak, by itself, and without receiving additions 
from the neighbouring streams ; and, accordingly, observation 
shews that, in formations of this kind, springs are very numerous 
Bnd very small, and that tbey appear very near tfae places where 
the infiltration of the rain-water has been efiected. 
Seamdary FormaHom. 

It is needless to furnish in this place any thing like a detailed 
list of the different species of rocks which compose the secondary 
strata. We shall rest satisfied with stating that these forma, 
titms have usually the appearance of immense baaos, which re^ 
■emUagce seems to base been acquired by their appwenUy bav* 
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ing originally been vast plaias, and by their having lubaequently 
«cperienced on elevation, in such a way as to circumscribe the 
borizont^ portion in the bosom of hitis or of mountains. We 
shall add that the rocks of the secoodary formation are arrang- 
ed in layers ; — that some of these layers, occasionally j>f.gFeat 
.thickness, are composed of loose and very permeable sand;— that 
in rinng tovai^ds the extremity of theibasins, these permeable beds 
•crop out on the sides tS the hills and mounuioa ;-rthat . ihe 
surface water may, by infiltratitw, form in them extended ^eeta 
xX water ;— that these reservoirs, when the beds dip at a high 
«)gle, must empty themsdves with velocity towards the lower 
levels;— that in their progress, these running waters, by d^ 
grees removing the sand, and even portions of the surrounding 
jm;kS| come, to form subleruuiean rivers which diqilace parts of 
original massjve^tnUAod excavate gre^t vmds, vl^re previously 
there were none. 

There is one <£ these secondary strata, viz., chalk, wliich is 
furrowed in every directitm by thousands of fissures. And.k 
is evident that nuo water may easily find its way through it, and 
circulate in i^ mass to the greatest depths. 

TtHiary Formationt. 

The teniai^ fi^matioDs are stratified, that is to say, ^re com- 
posed of a greater or less number of overlying beds, which, like 
the courses of a wall, |ire separat^ the (me from the other by 
disunct and well qarked joinings. 

This formation, like tbe former^ usually assumes the form. of 
a basin, btit commonly of far less extent tb^ the otbei-. We 
should not forget (hat this shape appears to be the result of some 
alteration in the poution of the beds. It i.s during this altera- 
tion, too, that the constituent elements of the tertiary series 
have formed ^le ridge of slopes and hills which surrounds 
them. 

During this process of change in the total mass of these 
strata,* commonly all the beds viare more or less torn, «nd bro- 

■ The gra^r Dumber of bauna, wfaetfier belonging to the secondary or 
tertiary leiiet, redly owe their origin to this altention in the strata, which 
bad origtnallj' been depodted hnrisontally. But soDNtimes ahw the leeiMd. 
atyja twUsi7 ditpe^t it tkttaeA \n a prt-tanimglMma, SRd .ltauDd«d )& S 

C^ooglc 



afid SpOutktg Fountains: tVT 

kbn and detached ; bo that some of them are exposed and crop 
^ut OD the sides and summits of the hitls. Tbu phenomentm 
may be represented with sufficient accuracy by folding a tfaittt 
of writing-paper upoa the edge of a paper cuttn*. When put 
into this position, as when lying on the table, the upper sheet 
covers the whole of the second, and the second the whole of the 
third, and so on. But let us now tear the quire towards tbe 
angle we have made, and let us trace this tear through ten or a 
dozen of sheets, and, - as iS apparent, cash of these sheets be- 
eomes viuble, and ^1 will be exposed directly to atmospheric iin 
fiuences. 

We find, in Ute lerieg of ttrata, of different kinds, which| aLi 
ways arranged in a given order, go to form the tertiary series, 
beds of permeabtle sand,'(n mam/ elevaiioiit. The surface water 
must run through them, first in the porUons where' the iu- 
eiination is great, because of the weight of the water ; and thea 
in the horizontal branches, on acconnt of the* pressure exercised 
by the water which the remaining portion of the bed has not 
allowed to escape. It might be only right, therefore, to expect, in 
every locality, to find embosomed in each more solid tertiary 
formaUon, as many subterranean sheets of water as we can find 
distinct sucoesMons of sand-beds reposing up<m impermeable 
strata. 

So far, then, as regards the circumstances under which these 
subterranean waters may be found, there seems to be an entire 
correspondence between the secondary and l«xtiary formations, 
iiowever much they may differ in other respects, so as to require 
a distinct clas^ficadon at the hands of the geol^isf. We shall 
take occasion to point' out, on this odbasion, only a single differ- 
en<%, to which M. Jules Buret has already directed the atten- 
tion of civil-engineers, in the excellent memoir which he has 
published on the subject. It is this fact — that in the secondary 

fiwmatioD of higSer antiqiAL^r. Iir ttiis latter cue, the difiorent J>ed« of more 
lecenl depodtinn extend horlzontall^r, till tbe; come in contact with the 
older rodcB, vblcb eodose them as in a circuB. The upper bed is onlj visible, 
aAd it' done directlj receives the desceaditig lalns ; the Burtice water can. 
DtA i«acN the older itnta, except acroaS the h«d* which cmer if ;^.xanditlona 
vhlch are little ftvaiuable to the fonnaUaii of lubternmean lakes, at leaat 
when compared with thoae which exist In basini, the bounding ridge of wbidi 
is composed of itratA which hKve undergone the aUeratioiu above alluded !«. , 
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fonnatioDB, all the phenomena exhiUt tbenaselTCs on a much 
larger scale, on account of the prodigious thickness of the strata, 
of their rarer alternation, and the greater velocity of the cur- 
rents of the subterranean waters. This at once supplies an ex- 
planation of the circumstance that ^e natural springs in ifae se- 
condary fermation are, at the same time, so rare, and yet so 
abundant. 

We shall now renew, in detail, the coosequnices which we 
have deduced from the individual forms and characters ot them 
two strati6ed formations, and shall notice how far observation 
confirms the accuracy of our ctmclusions. 

Waurfomjnel!/, at ail d^Uu, in Ch^i, 
For the proof of this I shall do nothing more than adduce 
the instance of the many real jets Seaux which proceed, at all 
heights, from the fissures which indent the steep ascents of Cape 
Blanc-Nen and Cape Grii-Nex, in the department of Pas-de- 
Calais. There Nature may be seen in her secret operations. 

Anwng Stnit^td Rockt Aere are grtat Chasms aitd Cteetnu. 

When we think of the great labour and art which mankind 
employ, in erecting even smal| arches and vaults, for the sus- 
taining of great weights, we are almost averse to allow that in 
the subterranean regions there can be ahy thing like vast and 
noble halls : a very slight examination, however, of a great num- 
ber of examples, will very soon put us right on this point. 

The famous rock of Torgkat, in Norway, is, as is well known, 
pierced from end to end by a rectilinear opening 150 feet high, 
and more than 3000 feet long. How insignificant in comparison 
of this all the arches of man*s formation t 

The cavern of Gvacharo, in the valley of Caripe in South 
America, of which my illuBtrious friend M. Alexandre de' 
ilumboldt has given us so interesting a description, has for ifs- 
Testibule a vault 7% feet high by eighty feet wide, appearing 
near the summit of a vast rock of that peculiar species of 
ascondary limeetone known under the name of Jura litBeetone. 
This cavern maintains all the ditnenstons of its vestibule, and in 

ihCooc^lc 
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t unironn directioa, throughout s length of liSSteet. The 
fluperstitioQ of the lodiaB* h«i not alloTred any one to advance 
fonher than S400 feet from the entrance. Aiaag the whole of 
this extent a riVer of SO feet broad may be traced finding a 
dioonel in its floor. 

The cavern of Addtherg, in Carniola, into which the river 
Ptnck engulfs itself, and in which the water appears and d»> 
appears a great many timeB, has been already traced by the cu- 
riouB throughout aa extent of tix miles. A krge lake, wbidi 
can be only crossed in a boat, has hitherto prevented its b«ng 
farther explored. If we are to believe the accounts of Uter tra- 
vellers, many of the numerous compartments of which this ca> 
vem is composed, in lengt)], breadth, and height, exceed the 
lai^est cathedrals. 

The gypseous fonnadoDS likewise, present a series of grottoes, 
eoDDected by passages more or leas strait, and which sometime 
extend to a prodigious size. lu Saxony, the grotto of WiauUr 
borg communicates with the cavern of Cre^ld, which otteods 
to .the length of many leagues. 

As an examfde of a remarkable vertical interruption of conti- 
nuity in the crust of the globe, we may dte, on the authority of 
Pontoppidan, a certun gspi not far from Frederikshal in Notway, 
in which the descent of a stone seems to last for two minutes. If 
we were to suppose that this descent was effected jtithout inter- 
ruption i that the stone dfd not rebound from side to side, and 
that it was never arrested, now on one «de of the descending 
wall, and now on the other, these two minutes would give us, I 
for the total depth of this cleft of f'rederiks)ja], more ihia I 
12,000 feet ; that is, almost 1300 feet more than the height of j 
the highest peak of the Pyrenees. 

hnwerue SkeOgcf Water art to befinmdin thete Stratified FomuOiom.- 
What other appellation could be applied to the reservoir, for 
example, which, without ceasing, at all seasons of the year, feeds' 
the foimtfun of Vauchise. At its issue from the subterranean* 
rocks which form its course, this spring constitutes a real river,- 
the Sorgiu. When least abundant, its product, notwithstanding^ 
according to the measurement of M. J. Gii^rin, amounts tir 
18,000 cubic feet per minute. When most swollen, it supptiea,- 
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is the nine spsce of time, a quuitity three times greater, or 
■bout 39,000 cubic feet la iti medium condition, experiment 
gives UB S8,'000 chIhc feet per minute, which is equal to nearly 
thirty-eight millumi per day, and more than thirteen thousand 
ax hundred and fifty miUioos culnc feet during the course of a 
year. This last number, we' may remark ib passing, is nearly 
cqtul to the total giumiiUf^raiR whidrannuftlly falb in this part 
of France thronghout an extent (^mnety-six square miles*. 

The most striking example which we can mmtion of a sub- 
tterranean sheet of water, of ataryiag level, is that of the Lake 
Zirknitz, in Camiola. This lake is about am) mile* Itxig by three 
btoad. Towbrdt the middle of summer, if the seaatKi be dry, 
il« surface rapidly falls, and in a few weeks it is completely 
dry. The openings by which the waters retire beneath the soil 
may then be diMinctty perceived, sometimes quite vertical, and 
in other places bearing a lateral direction towards the caverns 
whMi abound in the surrounding mountnns. Immediately 
after the retreat of the waten^ all the eitent of the surface which 
they covered is put under cultivation, and at the ead of a coajjle 
c^mtmths, the piAtaants ai^ mo#ing hay, or reaping millet And 
lye, in the very spot where, some time before, they were fishing 
tench and pike. Towards the cod of autumn, and after the 
rains of that seasoD, the waters retuni by the same natural chan- 
nels which had opened a passage for them at the ume of thar 
departure. The description which we have just given of the in- 
undations and retreat of the water, is the regular and common 
occurrence ; but every exlraordrnarj; atmosphwic change is apt 
to interfere with this order. Sdmetimes a very- heavy fall of rain 
on the mountains with which Zirknitz is surrounded < 



■ After heavj r^na, when the GiuntaiD of Vauctuae augment* very rajjidly, 
Itt vsten have not their accunojned clearness. It ii theretlire bejrond ill 
doubt that it ii the rain water which has descended the fissurea, which again 
appears at thiaipilng. UnfMiniately our informatlaudoei not extend &rUler. 
H hsi been recently alleged that the river .Duiqace and tbe reservoir of 
Vaudiiae, oomtnuiticHte with each other under ground. But we cannot egter 
upon the diacunion of thi« hypotheaia till we know the facta aa to the cmmpa- 
litive levels of the bed of the river, and the bottodi of the^Doel wlfience the 
ftnintahi apringe. Authentic docutnenta prove, that in this well,'between the 
greatotand the least elevation of the waters, there U a diflvrence of 66 feet 
1ft the leveL Tboush thia drcumstance la asauredlj very difficult of ezpla* 
■■tion, yet It would be folly to tuppreaa or disr^ard it. 
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an ovefflowing of the subterranean lake, which advances, du- 
ring many hours, so as to cover with its waters the land which 
lies over it. 

Very singular peculiarities have been remarked as belonging 
to these different openings in the earth : some of them supply 
nothing but water; others supply a passage both to water and i 
to fishes of a greater and smaller size ; and there is a third class ■ 
by which ducks are supplied from the subterranean lake •. 

These ducks, at the moment that the water floats them to the ■ < 
surface above ground, swim with perfect facility. They are 
completely blind, and almost naked. The faculty of sight, how- 
ever, is very speedily acquired ; but it is rot till after two or 
three weeks that their feathers, which are black, except in the 
head, are so grown as to allow them to fiy. Valvasor visited the 
lake in 1687. He himself caught a great number of these 
ducks; and saw the peasants catch individuals of the Muatela 
fluviatilis, which weighed two or three pounds, tench of from 
six to seven pounds, and, finally, pike from twenty to thirty, 
and even to forty pounds weight. Here, then, it will be per- 
ceived, that we have not only an immense subterranean sheet 

* These diSerences in the products, if the Hord may be alloved, of thedif 
fereat openings of lake Zirknilz, are not of such difficult explanation as 
might at first appear. A pipe, or hollow canal in the eartil, the inferior open- 
ing of vhich descends below the surface of a Hubterranein lake, auiaot, at 
the time of the sinking of the level, transmit say thing through it which lii 
more detiaied than that opening. As ducks snim at the tar/aee cff the waler, all 
exit b; this descending canal is shut against them. If, on the contrary, the 
lower end of ths tube opens at day, tbat is lo say above Ihe mrfaix of the 
lake, it appears quite plain that tlie subterranean ducks wlit mA refuge theift 
when the surface of the water is rising, and It may ere long ibrce them up 
through it. Again, we can esplain why certain openings never furnish any 
flsh, by observing, that a canal may be veiy large above, and may terminate 
at the other exttcvity by small npenings and narrow fissures. 

In tbejiHirney whldi Mr Johu Russe nMle in Germany in 1830-SI-9S, 
he does not mention ducks amongst the living cr«atures which the lower 
lake of ^rknltz brought to light by its overflowing. Hence I was dispoaed 
to conclude, that these inhabitants of the subterranean world had been en- 
tirely destroyed since the time of Yalvasor In 1607 ; but M. landresse has 
put an Itinerary by O. Agapito, into my hand, in Italian, printed ten yeua j 
ago at Vienna, in which the lake is still represented as rigurvitando lielie oniAw 
mnaa piame e doeto, w pmmling duda ai^oat fiaAen, andtUnd. ItUin 
these subterranean waters of Camiola, tbat^e PnOefu imgulmu in found, m i 
animal which has to so great a d^ree excited the attention of naturalists. 
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of water, but a real lake, with the fishes and ducks lAAA fre- 
quent the commoD lakes of the country. 

I shall Dot wander from that path in which I wish to direct 
the reader, if I riiow, by one or two quotacious, that Catniola is 
not the only country where subterranean expanses of water are 
found which are frequented by fishes. It is a fact that France 
possesses, though on a much more limited scale, lakes similar to 
that of Zirknitz ; so that this last can never be regarded as merely 
accidental, or a singular anomaly without any assignable cause; 
on the contrary, it will tak^ its place amongst those r^ular phe- 
nomena whose existence is connected with the nature of the sent 
and the geolt^col constitution of the globe. 

I borrow my first quotation from a work which is nearly a 
century old, the Mtmrnrea de VAcadimie dea Sciences of 1741. 
In the 37th page, I find thai there is at Sabl4 in Anjou, in the 
midst of a kind of moor, a spring, or rather a kind of pit, of 
some twenty or iwenty-fire feet in diameter, and whose depth 
no one has been able to determine. This spring, known in the 
ndghbourhood under the name of the unfathomable fountain, 
sometimes overflows, and then there issues from it a prodigious 
quantity of fish, and especially of trouts of a peculiar species. 
" There is ground to think," remarks the Secretary of the Aca- 
demy, ** that the whole of this locality is formed of the vault of 
a lake which is rituated uodemeatb." 

At the other extremity of France, in the department of Haute 
SaSne, near to Vesoul, there is a natural jat calted Frtas PuUt, 
which presents frfienomena precisely umilar. In summer and 
autumn, when it has rained heavily for two or ^ree days with- 
out intermission, the water appears and boils over at the open- 
ing of the Frais PuiCs, and forms a real torrent, whl^ spreads 
over all the neighbouring country, Af^er this flood, which lasts 
(Hily for a few hours, pike are sometimes found in the fields and 
meadows which bad been inundated. 

Bvn in flat eomUriei than are eaeenu into wAtoft vkaU tiven an 

Thp phenomenon m a high degree excated the attentiiM) of 
the ancients. Thus even Pliny mentioned as among the rivers 
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which disappeared under the surface of the earth, the Alpheus in 
the PeIopon«ua, the Tigris in Mesopotamia, the Timavus in 
the territory of Aquilia, &c. He also ranks the Nile in the same 
class, for, acc<H-ding to him, it disappears Tar the ^>ace of three 
days' journey before its entrance into the Cesarian Mauritania, 
and also to the extent of twenty days' journey upon the frontiers 
of Ethiopia. Come we now, however, to examples that are 
nearer to ourselves, better determined, and more known. 

The GuadiaRa loses itself ia a flat country in the mA^ of 
an immense meadow. Here we have the explanation of the fact, 
that, when we are speaking with admiration of some superb 
bridge in France or England, the Spaniards remark that they 
have one in Estretnadura, upon which a hundred thousand head 
of cattle can feed at the same moment. 

TheMeute disappears at BaxoUUs. It would appear that it is 
only in later times that this has beeu the case, for, according to M. 
Hericart de Thury, althou^ the original bed is now cultivated, 
it may be stilt distinctly traced above the subterranean course. 

The DrSme in Normandy completely loses itself m the midst 
of a meadow, in a pit erf' about thirty feet diameter, known to 
the inhabitants under thenameof the FoitedeSotuy. But tins 
engulfing takes place only by d^rees^ for there are other ope- 
nings in the same locality, which, though they are less remark- 
able, yet, to use the local expresnon^ dritik wp the greatest pro- 
portion of its water. 

In the same district of France, the RiUe., the Iton, the Aurey 
and other rivers which might be named, are lost by degrees. 
There are, from one pcant to anoth^ in the beds of these rivers, 
great gaps, which are called^tetr«, and each of which afcnorbs a 
portion of the nianing etrftam. On its arrival «£ the bAoir 
which entirely dnnks it up, the sU-eam is usually reduced to the 
size of a trifling rivulet. 

It would be easy to quote examples such as these, in which 
rivers entirely disappear from the surface. But how much 
larger a descent of water would require to be taken into account, 
if well executed investiga^ons had made known to us all the in. 
stances in which there was only a partial disappearance ? We 
shall shortly have an opportunity of remarking that the Loire is 
oat of those rivers in which this occurrence may be observfetL 

Q« C^ooglc 
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Then it ^ien tn thae ttro^edjbrnmtiont, tHstinct theeU i^ 
water at difpskkut skfthb. The works which hare been 
imderukea in Bearch <iS coal, new to SuDt-Nicolas d''Aliermont, 
new Dief^K, have proved that there are4«r«n great sheeU of 
wato:. Their respective posititws are at follows : 
Jitibeetofw«terBtBd^t)ior 76&et. 



3d 457 . 

4th US ., 



7th 1030 ... 

All these colleclMXis of water rushed with great force towards 
tbe surface. 

During the boriDg of the wdia of the F(»t Sunt Ouen, the 
Messrs Flachat encountered five very distinft sheets ttf water, 
idl of which bad the tendency to rise. 

The 1st St the depth of 108 feet. 



. 3d .. 
, 4th.. 



The same engineers encountered four of theae reservoirs of 
water, whilst boring to the depth oF SOO feet at Saint Denis, 
close to the Pbice de la Potte mux Chevaux. 

At Toart, the three pocJs, all having a tendency to ascend, 
which were met with by M. D^us^, were found below La 
Place de la Cat/Udrale, 

The Ift St the depth of 393 feet. 



Tbe sJoking of pits in the nei^bourbood of London has 
brought the same truth to light ; and the same remark might 
be made respecting the United States of America. 

Sometimes in the heart of tiese ttrati/ied roiAt, beridet poalt <^ valet 
which art gtaiionary, Aert art wateb-codrses, frwe mtlemattaM 
rivert, iMicA ^w rapidfy trt the ehpty &PAcss_fi»ind amongtt 
the itiqiermeable roehe. 

By subtoranean water-courses I do not here wish to designate ' 
^tber the rivers, such as tbe Paidi of Carpic^ which are en^ 
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gulfed in tlie immense caverns of a mountain ; nor the rivers 
which come out of such caverns, as happens in the cavern Gua- 
charo. I wish, on the other hand, to designate those streams of 
water, which are, as it were, substituted for certain beds, for 
certain deposits of the original strata, and of which they now 
occupy the place. 

Some'surprise may perhaps be experienced when I mention, 
first of all, that under Paris and its environs, these subterranean ' 
water-courses exist. We shall now, however, prove the truth .of 
this remark. 

It happened some time ago that some workmen perforated the 
ground near to the barrier of Fountainebleau, in an establish- 
ment which is known under the name of the Brewery t^ the 
Mawcn Blanche. As nsuiJly happens in these instances, the 
progress was slow and the work tedious ; but, in a moment, it 
happened that the instrument with which they were boring the 
earth, suddenly escaped from their hand^ and they saw it fall 
rapidly upwards of twenty feet. If the transverse handle had 
not been at the tc^ of the first joint of the borer, the instrument 
might have disappeared altogether ; but as the hole previously 
dug was narrow, it was caught at the depth already mentioned. 
When the workmen endeavoured to draw up the borer, it then 
appeared that it was as if suspended, — that its lower end did not 
rest upon any solid support ; in short, that a strong current be- 
low was carrying it to one ude, and causing it to osdllate. The 
rapid ascent of the waters of this deep stream prevented the ex»- 
mination from being carried further. 

At the Port Saint Ouen, the Messrs Flachat recognised that 
the third of the five sheets of water which th(>ir operations brought 
under review, flowed in a cavity nearly twenty inches deep. 
In truth, the borer sunk down suddenly in it more than a foot ; 
and tbe current must have been very strong indeed, since it 
impressed tbe whole borer witli a very sensible oscillatory mo- 
tion. Tins double result, viz, the existence of the current, and 
its strength, may also with certainty be deduced from another 
curious fact When the point of the boring instrument, filled 
with debris of the rocks which it had been penetrating lower 
down, came, in drawing it up, to the spot- where this third sheet 
of water was, it was not necessary to raise it any farther; for in ■ 
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this current the wb<de of the debm was speedily cashed tm&y ; 
an effect which evidently would not have been produced in a 
pool which WM Btagoant. 

At Stoma, near Saint DeniB, M. Mulot alto has met a siil>- 
terranean watcr-courBe» in which the borer suddenly sank to the 
ext«it of a yard, at the depth of 197 feet below the sorface. 

At Cormtitles ako> in the department of the Seme-et-Oise, 
the borer, when it was sudL S20 feet, according to M. Degousee, 
oscillated like the balance of a peadulum, under the action of a 
very rapid Eubtetranean current. 

But there is another pnxtf more convincing than any that has 
been yet adduced of the existence i^a subterranean river, under 
the town of Toun. 

On the 30th of January 1831, the verdcal ppe of the foun- 
tain of the Place de la Cathedrale, having been shortened about 
twelve feet, the issue of the water, as mig^t be expected, was 
immediately increased. The augmentation was about a third 
part ; but the water, previously very dear, having received a 
sudden increase of its velodty, was agitated. During many hours 
it brought from the depth of 335 feet the debris of vegetables, 
** Among which," says M. Dujardin, " might be rect^msed the 
branches of thorns, of the length of an inch or two, blackened by 
that lying long in water ; also the stems and roots, still white, of 
the plants of morasses, also di:Krent kinds of grain, in such a state 
of preservaticH), that they could not have been above three or four 
months in the water. Among these seeds, that of the gallium 
used for coagulating railk, which glows in marBhes, was receg. 
Bised. Fresh-water shells, and land shells, were also found The 
whole of the debris bore a resemblance to that left after a flood 
on the banks of small streams and rivers.* These facts incon- 
testiUy prove that the reservoir of the third subterraoean sheet 
of water at Toors, is txtt the result, wholly at least, of simple in- 
filtration tbrou^ a bed of sand ; for ere this water could con. 
tain shells and bits of wood, it is necessary it should move freely 
in vertical canals.* 

* SUtce tile Beed» nere not decomposed on their urival at Toutb, M. Du- 
jtrdlD hu fixed some time leM than k jeir as the period thej had been in the 
vata. Now, u they ripen In autumn, and made their appeanmce In Januaiy, 
Jtitr mmilu h> likcl j to have bean the correct time. This will probaUr be aL 



and Spoutmg Fountahu. 9XJ 

If it were oecetaary to make any addidon to the proof* which 
we have alr^dy given of the existence of rapid subterranean 
rivers, in situations where, till lately, they were never suspected, 
the pbenoineQa ,of the famous fountain at Nisoies might well 
be mentioned. 

In great droughts, the iesue from the fountwo is reduced 
sometimes to about 14S gallons per minute; but when it rains 
heavily in a *orik-vee»teTly direction, and at a distance of between 
six and seven miles, then, as M. Valz imfonns me, an increase 
in the fountain almost immediately takes place ; and its small 
issue of 14S gallons per minute is succeeded by one of 1100 
gallons per minute, whilst in spite of the enormous increase, 
there is scarcely any variation in the temperature of the water. 
Thus then, on its raining only at a dutance in a north-west di- 
rection, the fountain of Nismes augments ; it therefore follows 
that it must be fed from a (Uitance, through long channels; 
which accounts for the uniformity of the temperature in the great- 
est and most sudden overflowings. The increase succeeds the 
rain at a very short interval : hence the water has flowed rapidlj/ 
through a long distance ; which is the oppoate of wliat would 
happen in infiltration, however permeable the bed might be 
We conclude, therefore, that the fountain of Nismes is fed by 
one or more subterranean rivers. 



If water be poured into a tube which is bent into the shape 
of the letter U, it there assumes a level, and maintains itself in 
the two branches at vertical heights which ore exactly equal. 

lowed. I camiot, however, nj u mucb 6a another itatemmt of the mdk 

natuialut, which sjuerta that the origin of these waters of the ndls at Toun 
must be necessarily Bought for In some moist valley of Auvergne or the Viva- 
lais. 

" Fterrt dtta VaBU mentions, that in the islanda of Stnifrfisdes, according 
to the statement of the monts who inhabit them, there is s fiiiinttln, which 
must have its source In the Mores, vhenee it reaches there, by flowing under 
the bed of the ocean. Along with the waters of the fountain, there were of- 
ten transported things which could only come &am that contineuL Oa one 
occftsion a drinking cup made its appearance, which was &shianed out of a gourd 
and adorned with silver." This quotation la talcen hora the wmt of Piun 
Permult, entitled Dt FOrigiM det FonUumt. But in our times, we must not 
believe every thing we hear without some little hesitatirat. OoOqIc 
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Let us suppose, then, that the left branch of this tube opens 
towards the top, with a large reservoir which can maintain it- 
self always full ; that the right branch is cut across towards its 
low^ part ; that bnly a short portion of its vertical part is left, 
and that this portion is fitted with a stop-cocb. When this 
stopcock is open, the water will be projected into the air, 
through the remaining portion of the right branch, to exactly 
the height it would have risen if this branch had remained en- 
tire. It will ascend as far as it has descended from the level 
of the reservoir, which, without ceasing, supplies the opposite 
branch *. 

The two hypotheses I have just alluded to have been realized on 
a great scale, the former in the aoutirazi of the Turks, smd in 
the greater number of conduit pipes which serve to distribute 
the water of an elevated spring to the different parts of a town, 
and the different stories of houses ; and the latter in the sub- 
terranean conduits which are destined to produce jets d'eau, as, 
for example, those of Cassel, Versailles, Smnt Cloud, or that in 
the garden of the Tuilleries. When the Romans wished to con- 
duct water from one hill to another, they, at a great expense, 
constructed in the intermediate valley aqueduct brifjges, such as 
those of the Pont Du Gard, or such aqueducts as that of Jouy, 
near Metz, &c. &c. The Turks manage the matter in a way that 
is infinitely more economical. They place along the dt'clivity 
of the first hill a pipe of metal, or s tunnel built of bricks or 
stones ; they carry this along the intermediate valley, making it 
follow the different inflections it may meet, and finally cause it 
to ascend the slope of the second hill. In virtue of the princi- 
ple stated above, the water which runs in this pipe, rises, aAer 
having crossed the valley, to very nearly the same height whence 
it had descended. This is the ori^n of the name souih-azi — 
the equilihrlnm of water — which the Turks give to the conduit 
pipes which they have substituted for the aqueducts. 

Let us now suppose that the tube is carried to the middle of 
the valley only, and that there a ^ngle opening is made for its 

' Eiperl mentally, we find that the jet of the water 1> somewhat less; but 
the difference does not interfere with the principle: it depends upon the 
friction, the resistance rif the air, and the oppoaing curreutaof tiieaaceDding 
■nd descending liquid particle*. 
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escape, which opening is on its upper ade ; the water will be 
projected perpendicularly, and this jet will rise higher in pro- 
portion as the descending current has a long fall. This is the 
construction of all jets d'eau- The demisoutirad, which pro- 
duces the grand jet in the Tuilleries, derives its waters from a 
reservoir situated upon the heights of Chaillot., 

This grand hydrostatic principle, of which we have just men- 
tifHied two important applications, is wholly independent of the 
form of the pipe in which the water is contained. It may 
be circular or ^iptical, square or polygonal, straight and of 
great length, or having many windings and ramifications ; not- 
withstanding every modification of this sort, the water will 
equally rise to the same height, whenever it has free course to 
obey the pressure to which it is subjected. 

Let us DOW recall to our recollection the manner in which the 
rain water penetrates certain beds of the stratified series ; not 
foi^petting that it is only upon the slopes of the hills, or at their 
summits, that these beds are exposed, on edge ; that it is there 
that they admit the water, which, therefore, always occurs in 
somewhat elevated utuattons : let us reflect, moreover, that these 
water carrying beds, after having descended along the sides 
of the hills, which formerly broke them up when they elevated 
them, extend themselves horizontally, or nearly so, along the 
plains; that there they are often imprisoned, as it were, be- 
twixt two impermeable beds of clay or hard rock, — and we 
may then easily conceive the occurrence of subterranean waters, 
that are naturally in the same hydrostatic conditions of which 
the pipes of common conduits, or the souUraxi, supply us 
with artificial models ; and the sinking of a pit in the valleys, 
through tbe upper- strata, down through the more elevated of 
the two impermeable beds betwixt which the water is confined, 
mil form, as it were, the second branch of a pipe, in the form of 
the letter U, already alluded to in the commencement of this 
iection,^-or, we might say, of a reversed syphon, — or, finally, 
of a soatirazi ,- and the water will rise in this pit to a heif^ 
corresponding to that which the water maintains on the side 
of the hill where it commences lo descend. From these state- 
ments every one may understand how, in any given hcvizontal 
plane, the different subterranean waterB,.which may be placed 
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at different elevations, may have very different powen of as- 
cending ; and also how the same water should here be projected 
to a great height, and should there rise no hi^ier than the sur- 
face of the s(ul. Simple inequalities of the level would clearly 
appear to be the cause, and a sufficient as well as natural cause, 
of all these apparent anomalies. 

The explanation which we have thus furnished of the ascen- 
uon c^ water in wells is so natural, that it was the first which 
offered itself to the intelligence of those who directed tbeir at- 
tention to the subject. As early as 1671, J. D. Casuni re- 
marked, " These waters (those of the artesian well of Modena) 
come perhaps by subterranean channels from the height (^ 
Mount Apennine, which is not more than ten miles distant from 
this spot." At the present time, however, confidence in this 
view seems to be somewhat shaken: let us now inquire if on 
any sufficient grounds. 

As is well known, there exist in Iceland certain springs c^- 
\eA geygera, which project into theur, and even to considerable 
heights, columns, soDietimes of hot water, uid sometimes only 
of steam. The cause of this curipus phenomenon has been sup- 
posed to exist in the elastic force of the steam ; and it must be 
allowed that the supposition is in perfect harmony with all 
the facts which have been stated by those who have desciibed 
them. But does it follow, that because in Icehmd, that is to 
say, ID the neighbourhood of many active volcanoes, steam fre- 
(jumtly produces a jet d'eau, we are tfaence necessaiily to con- 
clude, Uiat in countries which are not volcanic, the pm^ecung 
fountains also depend on the action <^ vapour, and that com> 
pressed air is the csily assignable cause. This seems to be any 
thing rather than a necessary conclusion. But besides, it has 
been observed concerning these geysers that they are intermiu 
tent, and that a long cessation occurs between two consecutive 
eruptions . But the very reverse of this is the case with the 
fount^ns, which flow with a uniform stream for days and months, 
and sometimes for whole years. All comparison, therefore, v£ 
phenomena so entirely unhke, seems most gratuitous and in- 
judicious. 

Compressed air which is shut up in a subterranean cavity, 
has not the power of propelling watw along tbe &sc«iding pipe 
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of a projecting fountain, except in so far as it ma; dilate the 
bulk of the water ; and in this dilatation, the lur would gradually 
loae a portion of its compreBsiDg power, and by this the velocity 
of the flow of the fountains would be diminished. The sup- 
porters of this hypothecs assert indeed, that there ia always 
running iDto these subterranean reservoirs, a quantity of water 
sufficient to maintain matters just as they were, and in such a 
condition, that this compresung air is never allowed to dilate 
itself to an extent that will be apparent ; but we may inquire 
if they have ever remarked that these fancied columns of com. 
pressed water could not play the part attributed them, except 
at the moment when the pressure they should exerdse would 
overcome the elasticity of the confined air f aad at this momait * 
would it not be the overflowing liquid column which would in 
reality propel the water in the ascending pipe F We may also 
inquire why a power which can produce such an effect at one 
moment^ cannot do it for a continuance ? 

It is true that, in many machines, and in gasometers, and 
likewise in those wheels which are known under the name of 
flj'wheeU, there are means devised for regulating irr^ular ve< 
locities; but were these considered as isolating moving powers, 
they would never exhibit any thing like the regularity that is 
observed in the flow of these wells and fountains. 

We shall at present pass by other objections not less serious^ 
which might be made against this theory, grounded upon the 
action of compressed air in these watery depoMts, to examine, in 
a very few words, another very odd hypothesis, which has ne. 
vntbeless been very popular for some time. 

It being conceded, that the sheet of water into which the jHt 
is sunk, is always included between two impermeable strata, it 
has been maintained that the upper of these strata, b^ng charged 
with the weight of all the superincumbent beds, must thereby be ] 
bent downwards, and so must press the fluid on which it rests- 
in the same direction, which would consequently dispose the 
water to rise, and be the true cauae of its ascension, ' 

Let this pretended pressure and bending be, for a moment^ 
admitted ; then three distinct contingencies will present them- 
selves for consideration; either the yielding stratum will be 
steadily moving from above downwards, till it come in contacki 
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with the lower impermeBble itratum ; or it will stop before it 
so come into contact, in a state of equilibrium ; or, finally, it will 
be subjected to an oscillatory movement. But none of these 
supp<Kiitions agree with what is known concerning the regularity 
of the flow of many fountains. In the last of these hypodieses^ 
the flow would be intermitting ; in the second, the stream woutd 
entirely stop, after the issue had for a time been gradually di- 
minishing ; and, in the first, there would, sooner or later, be an 
entire cessation of the stream, especially in those ntuations, by 
far the most numerous, where the water-carrying bed is of very 
limited thickness. 

It wonid he an easy matter to produce other objections to 
these theories ; but I conc«ve it will be wiser to examine the 
bearing of the only epecious difficulty which has been stated 
against the accuracy of the view, that these fountwns assimilate 
in principle to revetted Eyphons — to touterazi. 

It is this, that some of these fountains, as, for example, those 
of Litlers in ArttHS, throw up their waters in the middle of im- 
mense plains. The most insigni6cant hillock is not to be descried 
in any direction, and where then, it is 'demanded, are those 
hydrostatic columns whose pressure aJFects these sabterranean 
waters from the level of their most elevated sourcea ? I answer, 
they must he sought for, even beyond the sphere of vision, at 
the distance of forty, of eighty, of one bimdred and eighty miles, 
and even more, if necessary. The existence of a watery subter- 
ranean communication of 300 miles of extent, evidently cannot 
be a serious objection, except to those who would pretend, in op- 
position to the testimony of science, that 300 miles of country 
may not have the same geological constitution. But, in addi- 
tion to this reasoning, I shall produce a fact which decides the 
question. 

At the bottom of the ocean, there are springs of fresh water, 
which are sometimes projected vertically to the very surface. 
The water of these springs comes evidently Jrom the land, by 
natural channels, which rise higher than the surface of the sea; 
A few years ago, Mr Buchanan, a passenger in one of the ships 
of an English fleet, which was completely becalmed in the In- 
dian Ocean, discovered an abundant spring of fresh water, at 
the distance of 1^ miles from Chittagong, and of about 10^, 
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imleB from the oearest point of the neighbouring coast of the 
Junderbundt. Here, then, Ib a nmnifest instance of a subter- 
ranean channel of water of more than a hundred miles extent. 
And so soon as an incontestable fact extends to such a number 
of miles as this, all the olgections, such as we have just men- 
tioned, that are based on the consideration of distance, imme- 
diately, of course, &11 to the groaiul. 

On ike effeett prodveed iyTidet on wtne afikest Fomttaim. 

M. Baillet has observed that the elevation of the projecting 
fountain of Not/eUe-sur-Mer, in the Departement de la Somm^ 
rises and falls with the tide. I believe that it b the same with, 
all the «milar fountains which have been sunk in the neigh- 
bourhood of Abbeville. 

Where no means are afibrded us of apjH^ciating the changes 
which lake place in the level, then we may determine, in a man- 
ner not less satisfactory, the influence of the flowing and ebbing 
of the tide, by measuring, at convenient epochs, the quantity of 
water which issues from the fountains. 

Thus at Fulham, not far distant from the Thames, in the 
property of the Bishop of London, there is an artesian well, 
about 300 feet deep, which supplies now eighty and now sixty 
gallons per minute, according as the tide is high or low. 

Let us inquire if this effect of the tides is as diflScult of ex- 
planatioQ as, at first view, it would appear to be. 

If, on the sides of a vessel, of any shape, flUed with water, 
we drill a hole, the dimensions of which, when compared to the 
tize of Hie vessel, is very insignyUant, the dribbling which will 
take place through this opening, will not affect sensibly the state 
of the ori^oal pressures. And so with two, three, or ten such 
openings, so long as the whole of them put together are still 
small — they will leave undisturbed the pressure which takes 
place on every part of the vase which is somewhat removed 
from these openings ; ihey will leave it such as it was, in a state 
of equilibrium, as when the liquid was without any motion. But, 
on the other hand, if we were to make the opening, or the 
openings, somewhat larger, all this would be immediately changed ; 
and the sizes which we gave the holes would influence the pre». 
«ure on every point ; so that if one of the openings wtu leatened. 
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tbe velocity of the Etream would immediately increase in the 
others. 

These principles, demonstrable by hydrodynamics, apply most 
readily to the phenomena which now engage our attention. 

Let us admit that the subterranean river which feeds an ar- 
tenan wel), also partially discharges itself into the sea, or into a 
river affected by the tides, and this by an opening of connder- 
able dimensions compared with its own inze. According to what 
we have stated above, if this opening- be diminished, the pressure 
will immediately increase in all ihe points of the natural or arti- 
ficial channels which are occupied by the waters of the river; 
the flow by tbe well will become more rapid ; or, what is the 
same thing, the level of the water will rise. Thus, then, eva-y 
one will understand, that the flow of the rinng tide immediately 
above the opening by which a subterranean river discharges iu 
self, will di minish, by the augmentation of the exterior pressure, 
the quanuty of water which this river will supply in a g^ven 
time. The effect is precisely tbe same as would result from a 
diminution of the size of the aperture. The flowing and ebb- 
ing of the tide, therefore, will produce a corresponding flowing 
and ebbing in tbe spring of the wd\. And such, in a few words, 
is the explanation of the phenomenon which has been observed 
at Noyelle and at Fulham. 

Cmeemmg the Ttn^perahire oftht Water o/Artetian WeUi. 
Of all the scieati6c questions which have for some years en- 
gaged the attention of learned men, one of the most curious, 
beyond doubt, is, whether the globe still maintains any traces of 
its original heat. Fourier has brought the solution of this great 
question in natural philosophy to an observation wMch is suffi- 
ciently simple ; he has proved, in short, that if the earth received 
all its beat &om the sun, the temperature of its strata would, in 
every climate, be the same at all accesaiblp depths, and also, that 
it would be found equal to the mean temperature of its surface. 
But the observations which were made in a great number of 
mines, were at variance with these conclusions. These obser- 
vati(His, however, have not brought conviction to every mind. 
The gallery of a mine presented itself to many imaginauons as a 
sort of laboratory, in which chemical action was unceanngly 
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produdDg heat. It was bIbo ai^ied, that the presence of the 
workmen, and the lighted flambeaus, the exploaons of gun> 
powder, he &c. produced the effect ; and although minute cal- 
culations had demonstrated how entirely all these causes, when 
united, were insufficient for the explanation of the phenomenon, 
still many obatinately remained in a state of doubt. An obser- 
ration which I made in October 18S1, whilst, in concert widi 
Messrs Colby, Kster, and Mathieu, I was connecting, by geo- 
desic operations, the opposite coasts of France and England, 
opened to my view a mode in which the problem might be 
Eolved in a manner which would be wholly unobjectionable. I 
then found that (he temperature of the sfKi^gs which rose at the 
foot of the cliff of Cape Blanc-Kex was notably higher than the 
mean temperature of the water of the neighbouring wells of 
Montlamhert. 

From that moment the determination of the temperatures ct 
the prelecting fountains presented itself to my mind as a sub- 
ject of research full of interest ; it appeared to me that the wa> 
ter of these fountains could not fail, especially if they were at 
all abundant, to readi the surface with the same degree of heat 
which the interior beds, usually horizontal, and between which 
the waters were confined, possessed. At all ermts, it was not 
to be doubted that, in the same t»untr}', if the earth realty had 
a peculiar proper heat, and this was precisely the sul^ect under 
discussion, the maximum of temperature ought to be found in 
those waters which came from the deepest springs. AcGiMi]ing- 
ly, for nearly fourteen years I have lost no opportunity of col- 
lecting, by myself, or with the help of friends, thermometrical 
documents which ally themselves in the closest way with the 
history of the globe. I hope soon to be able to present these to 
the public, and I shall not fail to combine with them the results 
to which they lead. On the present occa»on, however, I must 
limit myself, with the help of a few selected results, to demon- 
strate the problem, that everywhere the temperature of artesian 
wells is higher than that of the surface, in the ratio of 9f for 
every sixty or eighty feet of depth (1° Cent, for every twenty to 
thirty metres of depth.) 
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Pari*, Maan tempeimtuK at Burlkee, + 10.6 Cendg. 

DckrfWeUofPortBtOuen, + 13.9 Depth W ~ 

Do. Well of Marquette, + 12Ji Depth 56 
Do. WeUofAire, . . +13.3 ... 63 
Do. WeUofBt Yenant, + 14.0 ... 100 

Mxtw^tinll^ Thorns ] **^ '"^Pe"'"" "» »"rii^e, + lOJS 

TemperatuTc of TVell, . . + l&G Depth 110 
TouTi, . Mean tempeiatureat nir&ce, + ll.Q 

Temperature of artesian weU,+ 17.S ... 140 

Deptkt t^tke moit nmatiable Fountanu tehuA have been opentd hy 
AeiMdoffitan. 

We have already alluded (page 206) to pits sunk by the Chi- 
nese to the depth of 1800 feet, in the province of Kia-ting-fou, 
by irhieh they hoped to procure a supply of salt water ; but as no 
water ascended the pits, we cannot rank tbeui in the list of wells 
properly so called. 

The seventh ^eet of water, found near Saint Nicolas-d'Alier- 
mont (see p. S24), was at the depth of 1030 feet. The water 
from it rose to the surface. As it was not water but coal that 
was sought for, the works were abandoned ; and the only result 
that remained, was the formation, without intending it, of a 
copitms fountain, whose waters issued from a source more than 
1000 feet deep. 

The pit recently sunk at Geneva lo the depth of 682 feet, 
has not reached any body of water which has a tendency to 
rise. 

At Suresne, near Paris, the re^dence of M. Bothschild, th.e 
Messrs Flachat have worlied a pit, previously begun by M. 
Muiot, to the depth of 66S feet. This pit has now penetrated 
the chalk to the extent of 5S7 feet. The work has been sus- 
pended, when there is only about 60 feet more of the chalk 
formation remaining, upon penetrating which, there would be 
every prospect of finding water. The desirableness of pro- 
secuting the research is most apparent. 

The fountain of Ckeswick, in the Duke of North umber laod's 
park, projects its water about a yaid above the surface of tbe 
adi\, and comes from the depth of 58S feet. 
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The deepest fountain in the depaitment or Pas^erCalaJB is 
situated between B.^thune and Aire. Its waters project teven 
feet above the ground, and conne from a depth of 461 feet 

The artesian well which (dfords such an abundniit supply in 
the cavalry barracks of Tours, is. fed by a body of water which 
M. Degous^ found at the depth of S59 feet. The water of 
another well; which rtas tinished in l8Si, in the aillt manufac- 
tory of M. Champcnseau, springs from a depth of 37S feet. 

Ctmeendng At Daily Itsttetjrom some cf the pritic^l Fountains.* 

Belidor has already mentioned, in his Science de ringinieur, 
a fountain which is situated in the monastery of Saint Jndri, a 
couple of miles from Aire in Artois, the waters of which rise to 
the height of eleven feet above the ground-floors, and which 
fumi^es nearly two tons of water per minute. 

The well which Messrs Fabre and Esp^riquette have sunk, 
at Sages, near to Perpignan, in the property 6f M. Duvaiid, 
supplies S33 gallons per minute. ^ 

The well whidi M. Dcgoustfe has sunk in the ta\alry bar- 
racks ai Tours, measuired at six feet above ihe grountl, furnishes 
S37 gallons per minute. 

Of the inany v/e\U which txiat in England, the one whence, 

"jNoirOrleani, there Is « very abundant spring known under the name 
of Bouilbm or Source aflhi Loirel, and wtiich I think ought to be considered as a 
mrfunil prujecting fountain. During the drought of the jear 1801, one of the 
wont of which the annahi of meteorologj has preserved the remembrance^ 
the bouillon nevertheless, according to the measurement of U.. de Trist^, 
yteUed 7^ gallons per minute. It has heen very generally thought, tbab 
we must go lb the Solt^e to seek for the origin of the water supplied by the' 
Boui11o» and some otherneighbouring streams; but M. de Tristan has com- 
hated this opinion with unanswerable arguments. He has also (bewn thaif 
the overflowings of the spring coincide with those of the l^re, even when 
its Increase, as in 1800, is produced, at the end of spring, not by rains, but by 
a sudden melting of tbe snow wliich covers the nlouatatM of central France. 
There can 1^ little doubt, therefore, that there is a subterranean commuai- 
CBtion betwixt tlie Loire and the Bouillon. It is true that the water of the 
BouiUon does nut appear troubled, till a day or two afler the rise ia seen oh' 
the river. But this is not to be wondered at The entrance of\he subte^- 
rmean channels must, in some d^ree, act as filters. The seBsible variationa 
of temperature also, which the water of this spring experiences in the diffe- 
rent seasons of the year, shew that the channels throng whli^' it flows are 
ftr fVom beiT)g very deep. 
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aocordiog to my knoiriedge, then is the most abandmt supply 
of wcter, is that in the copper manufactory of Mertra, in Sarrey ; 
its isme amounts to iiOO gallons a minute. 

The artesiKi wdl of Sive«alle«, for whidi tfae inhabitants afe 
go much imlGbted to Messrs Fabre and Esp&ic^ette, eBgitieers^ 
funuahes 176 gallons in the same time. 

The well lately sunk near to IMlert, in ^ department of the 
Pas-dik-Calais, withadepthof tlOfeetf affwdsasi^plyof Uld- 
gatluns per minute. 

OfArfttian WelU vAcme toatert han beat etnphgtd at Momng 
Ptnoeri. 

At the villt^ of Gouihem, near BHhane, four wells have 
been sunk in n meadow to the depth of ISfr feet. The water* 
which issue from them are conrerted into the water-course of a 
flour-mill, and subserve other agricultural pvocewea. 

At Saint Pol, there is another milt, the oidy moving power of 
which is the water from five projecting fountains. 

At Fontes, near Aire, the waters of ten such wells are made 
to turn the mill-stones of a largo mill, as dso to blow the beU 
lows and beat the hammers of a nail manufactory. 

At Tours M. D^^us^ has excavated a welt, in the silk 
manufactory of M. Champoiseau, to the depth of 430 feet, which 
pours 237 gallons of water per minute into the troughs of a 
wheel of twenty-one feet diameter. This wheel works the looine 
of his manufactory. 

At Tooting, near London, tbe fountain of an apothecary 
puts a wheel of four feet diameter in motion^ and this sets a 
pump to work, which raises water to the top of a house tbrM 
atories high. 

0/ At advantage to nAidt Jndtitlry, in vanous nrBttmjfoMW, Aw 
tmrudthe Watert <f FmuHaiiu. 
On the present occasion we need not dilate on the benefits 
^ese waters confer od public health, nor on their use in irriga* 
don, &c &C. We shall only point out th«r application to a 
few purposes which are less generally known, 
■ These qprings have been put in requisition even in countries 
where more ecnnmon water-courses are not unfrequent. Their 
constant and high temperotitre permHs them tQ be af^ed to the 
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tnoretnenf of machinery during the most severe winto^ whe- [ 
ther it be directly, when they are abundant, or, in other cases, 
only as a means of washing away the ice, which is apt to stop 
the movement of the water-whe^s. 

In Wurtemburg, M. Bcuckman, by transmitting throagh me- 
tallic pipes, conveniently placed^ a current of water, at a fempera-- 
ture of 54° Fahr., which is derived from seVeraT natural springs* 
keeps up a temperature at 4^* in various manufactories where 
the external cold lowers the thermometer to ^ero. This is a 
Mmple imitation of a plan which has been Icmg practised in the 
village of Chaudea-Aiguea ; the results, howevef, are worthy of 
coDU deration. 

Greenhouses also are in existence, in #hich the temperature' 
is maintained very equally* by the effects of the constant circu- 
tation of a large quantity of water, derived from these sources^^ 

During heavy rains, the work of paper-mills is often interrupt- 
ed, on account of the impurity of the water. These forced^ 
stoppages come to an end, when the constant limpid supply of 
a pnjecting fountain can be employed. 

In some localtlits the invariably pure waters of asteady tem- 
perature, proceeding from these springs, have been the means of 
establi^Mng very lucrative artificial cress-plots. The beauuflll 
growfh of cresses in those parts of the beds trf riVulets where 
these natural springs existed* has suggested this application, ft 
is pontivriy stated that the artificial cress-plots oC Brilirt yield 
not less than £ 1S,000 per annam. 

The very fine lint which is intended for the manufacture of 
cambric, lawn, lace, be. is steeped in the Department dxf Nerd", 
with very particular care. In a «ngle commune, between Douat 
and Valenciennes* there are ten or a donea nudng^pools* which- 
are fed entirely by water from a projectii^ fountain. It has 
been tliought that the purity of these waters, and the invariabi' 
Rty of their temperature, by accelerating the solution of the 
gnm-resina, preserve the valuable qualities of the filamenCa of 
the lint in the highest degree of perfection. 

in fish-pond's, the fish are apt to die during the winter, from' 
the severity of the cold, and in sammflr frmp the hfHt' By 
tumii^ the invariably tempcvate wateM at an abundant arfennr 
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well into them, the extreme variation* wbieh the aeaaoba '^duce 
are preveiited. This experinieDt, it b said, has entirely suc- 
ceeded in the ponds of St Gratien, near to Montmorend. 

Somelmei Pitt are sunk/or Ae ptapote <^ iraitsmiiting into Ae inte- 
rior tftkt earth, vxOer, retained at the surface by strata cfin^ier- 
meabte elm/ or ttone, imd thtr^ rendering extemiDe diitricU mere 
nutrtatet, tmfitjor eu&ivation. 

The pits bj which descend into Hie interior of the earth those 
qoantities of water,' which, without this expedient, remain on 
the surface^ may be called negative artesian teeUs. NecesHty, 
the mother of so many important inventions, early su^ested to 
mankind the idea of imitating nature in this point. 

The plain of PoImUj near Marseilles, used to be a great 
morass. It appeared impossible to drmnit by the help of the 
common surface channels. King Ren^ however, eaused a great 
number of [xts or drain-wells to be sunk, which are known in the 
provenfal language by the name of ertAuga (funnels).* These 
pits transmitted, and now transmit into the permeable strata «• 
tuated at a certain depth, those waters which made the whole 
countiy a barren waste. It is positively stated that it is the 
waters tokendowB by these embugs of Paluns, which, after a 
subterranean course, formihe prDJeeting fountains of the ponof 
Mion, near to Cdfids. 

The river Orbe, in the Jura, which descends from the lake of the 
Rousses, conveys into lake Joux much more water than evapo- 
ration removes frotn it. Thislatterkke,nhence there issues no 
river, preserves notwithstanding a stated elevation which is nearly 
uniform. " It is,'" says Saussure, " because nature has pro- 
vided for these waters subterranean issues, by which they arc en- 
guffed and disappear. * * * " As it is of the greatest conse- 
quence for the inhabitants of this valley to preserve these natu- 
ral drains, without which their arable lands and theb habitations 
would be immediately overflowed, they preserve them with the 
greatest possible care t and when they pereeive that they do not 
take oS the water with sufiUcieot velocity, they themsekoes open 

' It li tlie propertj of stMiliing, of drinking op the auT^ee waters, pen. 
■cMcd by certifio natural and artiflciBl opening!, which baa ftiren the names of 
MUaxt, of bmiiri or beiiarOi, to these dnin-wells in certain dlitricta-j 
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tuaones. For this purpose, all tliat is necessary ia to unk a 
^t fifteen or twenty feet, having a diameter MF about ten feet, 
in the thin and vertical strata, the summits of which appear on 
the surface. The Dame of entonnoirs (funnels) is given to these 
pits. • • • ♦ It is," adds Sausaure, " the waters absorbed by 
all these entonjioirs, that are observed to rise from the earth, and 
fOTDi a large spring, which is also called Orbe, at the distance of 
two miles below tbe southern extremity of the lake.'" In this 
passage of two miles, the abstu-bed .waters descend 680 feet. 

A manufacturer of potato-starch at Villetanense, a small vil- 
li^ about three miles from St Senis, in the winter 188S-4, by 
means of a jnt'snnk to the depth of certain absorbing stratified 
beds, got rid of not less than 16,000 gallons of impure water 
ptT day, the stench from which had given rise to serious com* 
plaints, which probably would have compelled him to give up 
his establishment. After ux months of daily absorption, no- 
thing was found at the bottom of the pit except sand, and this 
has been uniformly the" case from tbe first. 

By the same kind of process, the superintendents of the 
common sewers of Bondy freed themselves, every twenty-four 
hours, of about 3000 cubie feet of water, which impeded their 
operations. 

I shall dose this subject by publishing the very ingenious 
use to irfiich M. Mulot has applied the absorbing properties of 
gravelly strata, in the solution of a problem which was of the 
greatest importance to the neighbourhood of St Denis. 

The water of a fountain which had been opened in La Place 
de la Paste attx Chevauj- in that town, became, during the sum- 
taer, an excellent instrument of cleanliness, but fVoat coming 
with the winter, ice was formed in the public ways, and very 
mudi endangered all passage. The inconvenience was so great, 
that it almost led to the abandoning the idea of opening a new 
fountain on the Place aux Gueldret, when M. Mulot conceived 
I tbe idea which I shall explain in very few words. 

The water, of a very superior quality, which comes from a 
bed iOO feet deep, is made to ascend in a metallic tube of a cer- 
tain diameter. A tube, which is connderaM^ larger, envelopes 
this firtt, and descends 170 feet to a reservoir of very good 
water, though not quite so excellent as Uie other. It is' exclu- ■ ^ 
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siveJ^ in the circular space betweea these two tubes, that Uie 
water of the reservcur 170 feet down cas aecend. Once more, a 
tlurd tube, considerate larger tlian the seoond, and including 
it, deaeeods to the depth of one of t^eee absorlung beds of wluch 
me bare spoken so much. The circular ipace which is included 
between the middle and tbe eicterior tube sends up do water; on 
the contnuy, its sole use is, during the winter, to return into 
|be bowels of the earth the supo'abounding waters of the two 
other inpes, which, were they to overflow into the street, would 
become a sheet of ice. In this case, the water whi,ch is reab- 
sorbed betflg pure, there can be no objection to its descent, as 
tbere was at the works of VUletaneMse and Boady, viz, the ap- 
prehension that the waters of ^e neighbouring wells might be 
injured by impure infiltration. 

Gojuxnring got^ aaomalteg w&i<A have been observed in the Si'niin^ 
on^ in the Play (^certain FomUaint' 

At Blingel, in the valley of Temoise, of three bores which 
yrere undertaken in 1820, the first turned o^t a beautiful pro- 
jeebng fouQtain ; whilst tbe other two, on the contrary, have 
Dot furmsbed a dropof water, though all the three are very nea^ 
each other. 

The districts of Lillcrs, of St Fot, and St Venant, present ir- 
regularities of predsely the same kind. 

At Bethune, a bore, afler haying pierced seventy feet ojf 
alluvial stul^ and thirty i'eet of limestone, cooducted to tbe 
surface a beautiful limiud jet d'eau. In the garden of the con- 
tiguous property, a similar operatioa of boring has not produced 
a nngle streamlet of water, even though the chalk has been pe~ 
petr^ted more than 100 feet. 

But these facts, which might be multipUed to infioity, caoBoi 
^itb propriety be considered as remarkable^ Let it be remeoi^ 
bered that these subterranean waters do not form sheets (^ a 
great extent, or more properly speaking, do not ftHin sheets «t 
all, except at the surface of separation of two distinct mineral 
buds; thatt on the contrary, in the thickness of those of Uie 
beds which are lea^ compact, as, for example, in chalk, tbe 
water neither exists in any certain defined limits, nor,inrcu- 
Ifite* except in trenches, betwixt which are found nMsqw of 
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•perteolly sound chaUt-manes, wbicfa are vitbout fiauret and 
imperme^le. If the fnercer enters mto <»ie of tbete trenchn, 
water will guah up, mwe or less, according to the presMire which 
it there sustsmg. If, on the other hand, the work is unfortu- 
nately corned an in a very compact ponioa of ihe <^k* the 
whole will be onlj labour lost. But in this thffe is nothing Id 
excite surprise. If, instead of expecting water in the interior] 
or even in ihe upper part oiAy of the mass of chalk, the sound- 
ipgs were carried to the impermeable bed upon which this mass 
rests, then there would be encountered not only •treamleta,— 4iot 
only liquid trenches, but a plentiful tesecYwii and the sucoevs 
of the operation would be in no degree doubtful. 

There exist certain localities, and the city of Tours is^one of 
them, where wells may be sunk, and approximated to each other, 
almost indefinitely, without injury being done to any of tbem. 
There are other places, on the contrary, where every new well 
immediately produces a diminution of the issues of all the 
others, or a lowering c^ their waters. But tbese differences will 
not surprise those who have read with attration what has 
been said above r^arding the influence of the tides upon 
tbese fountains. (See p. SSS.) In truth, they will perceive that 
in the former alternative, the sum of the openings by which the 
waters ascend is veri/ amaU, when onnpared to the extent of 
the mass of water whence they spring ; and, in the latter, this 
comparative smallness of the dimensions necessary to the steadi- 
ness of the hydrostatic pressure, is not present These pheno- 
mena, therefofe, are nothing more than a kind of experimental 
verificaticHi of the hydrodynaoiic principles which we have al- 
ready stated- 



The jets of two fountains in ^e p^er manufactwy of M. de 
hi Garde, near to Coulommiers, experienced a rise of more than 
a foot and a half in the great drought of 1827, that is to say, 
during a time when the greti majority of common springs were 
dried up. Altbou^ this state of things did not continue above 
a few days, yet it is not the less ranuirkahl& No satisfiMtory 
exi^nation has yet been oOered of it I oi^t not, however, 
to omit to odd, that after this eit»on&iary tpfemMie^ the 
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waters of tlie two fount^ns gradually fell, without, however, 

Burpaamng in this descent their usual limit. ' '■ ' 



At the time of a thaw, which had been preceded by a great 
fatt of 'sBow, M. Design i rand ea, the Mayor of Choques, was 
alarmed by an extraordinary iioi^e. ' He immediately descended 
to his garden, lud saw, with a^tooishmeDt, the projecting foun- 
tain elevating itself to three times its usual height. This lasted 
only for five or six hours. This fact, for the knowledge of 
'which I am indebted to M. le chef de bataillon du g&iie Ber- 
g^re, it appears to me, may be considered as a proof that the 
iascentof the water in these'wella is truly the consequence of 
in hydrostatic pressure. At the moment of the above occurrence, 
the thaw must have been the means of filling, throughout all 
'their extent, the subterranean fissures which were situated higher 
than the town of Choques, which usually, aiid even during the 
time of rain, were either not qitite full of water, or only con- 
tained iilterruptcd patches of it. £very one knows, that a very 
iimall stream, even a capillary one, is sufficient to produce the 
Btrongest pressure in an indefimte liquid masa.' 



There is in Bochelle, at the distance of 215 feet from the 
shore of the sea, a well, in which the sheet of water reached, un- 
fortunately does not project a stream above the surface of the 
ground. The surface of the water is 21 feet below ground. 
The total depth at this Well is nearly 584> feet. For four years 
the level of this Bqutd column, of the -length of 66S feet, diti 
not vary in anysenaUe d^ree. But in 1833, some attempts 
having been made to increase the depth of the well, its waters 
Vere obserred to undergo the most extraordinary' oscillatory 
movements'. '"' 

' On the 1st of September a fall of 147 feet took place. 

On the 8d there was a fall of 166 fe^t. 

On the 2d of October the water was at its former level. 

On the 3d there was a fresh bll. 

X>n the 4th the fall amounted to 80 feet. » 

From^heffth to the 14th there was a rise of 9 feet. 

;Cooglc 
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fiXHo the 14th to (he 18th (5 days) there wasafallof 14Sft. 

On the 19th a rise b^;aD. 

From the 19th to 16th November, the rue equalled 116 feel. 

From 14th November to 16tb there was a fall of 15 &et. 

On the l6th a rise again began. 

From the 16t)i to December 15tb, there was a rise of 84 feet. 

These os(^lia£ionfi,asguredly maet extraordinary, as much from 
th«r irregularity as iheir exlent, would require to be observed 
jfbr a much longer period J^efore auy explanation could be offered 
with any prospect of success. 

Arethete WelltUhly to become e^autttdf 
This is a question that is very often put. As an answer, w« 
riiall mention two facts which are well calculated to dispel idl 
fears on the sul^ect. 

The fountain of LiiUra, in the department of Pas-de-Catai«, [ 
the sinking of which extends as far liack as 1136, has unifurmly | ', 
prelected its waters to the same height above the surface, nor 
Iws the quantity which it furnishes in twenty-foiir hours ever 
varied. 

The well of the monastery of Saint Andr^, appears now to 
be, so far as it regards the height of its jet, and the quantity of 
water which issues from its upper orifice, in precisely the condi- 
tion in which it was when Bdidor observed it more than a cen- 
tury ago. 

Q^ W^ v^ietu* goi ieive*. 

Ja searching for water in the bowels of the earth, sometimet, 
instead of this liquid, great resCTToirs of some gas are discovered, ' 
which immediately rises to the surface. This gas is usually ip- i 
flammable ; smnetimes it is pure faydrogra, but more frequratly 
carburetted hydrogen, — thid gas which so frequently collects in 
coal-pits, and ^ves riae to such dreadful explosioosj or, in other 
terms, that gas which is now so much employed for domestic 
purposes. 

The Chinese have mimy welb of this description. The gas '. 
wlucb was diteogaged from that which the Abbii Imbert visited ' 
a few years ago, was oxiducted by long [npes, under more than 
three hundred gascHneten, whence it was transmitted /to be - 

X.ooc^lc 
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burnt Street^ halli, uid work-tbops, were thus UlunnDated, 
ind it was craiducted to tbe spot required throuf^ the medium 
■iA tubn coUBtmcted at tbe bambeo. 

These ore in the United States of America many villages in 
which, for thepurpaseofillununatiag the streets and the houses, 
those streanu of gas are employed, whidi are without intermis- 
■OD disengaged, aod for a peat number of years, from the 
opeoii^ which liad been made in search of water *. 

Usually the resemnn of gas cmitwiied in the bowels of ^ 
earth cannot furnish a supply of auy long continuance. At Cor- 
meilles, in tbe department of Sane-et-Oise, there was so abun- 
dant a discharge of hydrogen gas, through an opening made, un- 
der the direction of M- D^;ous&j whilst sinking a well, that the 
workmen could not work during a whole day. After three or 
four days, however, all traces of it had disappeared. This phe- 
nomenon, accompanied with very much the same circum stances, 
has also very lately occurred at Trieste. "I* 



Some Remarkt on the Subterranean Course of Water, and on 
the Absorption of Gases by Water in tfte ItUerior of the 
Earth. By Gustav Bibcbof. 

1st reference to the subterranean coarse of water, we must dis- 
tinguish the fn^owing cases : — 

1. The water which is affiirded by the atmosphere filters 
through permeable layers of earth and rock, and arrives at stra- 
ta which resist its passage. If these strata reach the surface at 
A lower point, the water makes its appearance in tbe form of 



In nnii a ease, it is not Deoe«ary that the water should en- 
tirely fill the can^ ; bat it can, like a Bubterraneon livulet, flow 
idowD in nmtact with atmoaphericair. This is the case rooK paf- 

• The filllowing piuage occurs in Pliny. « There uisea perpetually ih>m 
Mount CUmeri, axax PhgaeUs, ■ fl«me which bunu night and day." Captain 
BMmibrt found tUaflun* in lau. It ii erldenf ly die result of tbe disen- 
|[Sg«BMat*ifg«k7«omeiHt«nlBMunerth«Mutk. ItaMUquityand«aa- 
Uuuance leemed to jiutlfy its ^uotatian ttace. 

^ Annuaire pour I'Ao 183G.. 
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4icubily in limestone aad quitdersaocUtone mountains, and ge- 
netally in those formatioiiB in which fissures abound. Thus, 
for example, iu the chalk hills of the Westpha^Q fltete forow- 
tion, flings occur which are in reality subterranean rivers such 
as the ^rings of the Jordan, the Lipp^ the Pader,* &c 

% The water of the atmosphere penetrates by defu to a 
greater or less depth in the interior of the earth, fills all (he 
clefts connected with those by which U entered, reascends by 
them according to the laws of hydrostatic^ and ccxnes to the 
.sorface aa springs at one or several points which are at a some^ 
what lower level than the spot where it conunesced its course. 

This case can only occur when all the communkating fieaures 
.are, like hydraulic pipes, entirely filled with water. The watctv 
however, may flow for some time in opes caoals, aa in the pre- 
^ceding case, before it reaches the close fissures. The presture 
of the height will only begin to exert its influence from that 
point. Until then, the water comes in contact with atknoa- 
pherical air, and absorbs it. For example^ the foltowiog case 
may occur. The water flows from a to 
jb, in an open canal, and from i to c in 
an inclosed channel, which at c becomes 
enlarged, and at I contains atmoephe- 
nc air. On account of the pressure 
exerted hy b c, the water absorbs a 
lu-ger portion of atmospheric idr than it 
-can under the ordinary pressure of the abooophaw; it then 
ilows in close canals to d, ascends again to e, and there flows 
out as a spring. Under such drcumstancea, we can under- 
jstand that the water allows the air it had absorbed under du 
[Nressure of the water be gradually to escape as it approaches 
-its outlet, and the water, when it &>wb oat, will retain only 
au much air as it can under the usual pressure of the at- 
mosphere. This is the cause of the frequent occurrence cS 
a disengagement of gas at e in springs in limestone moun. 
tains. Several gaseous exhalations of a similar nature, which 
I have had an opportunity of examining, aflbrded a small- 

■ Conpsra ia.j p*p«r in tli« new " JikibiMll d«r Cheaiia vuA Ph^s," 
1833,Fu:txilLp.27X 
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et proportion of oxygen than is contained in atmospheric air, 
and, iodeed, sometinies constBted entirely of nitrogen.* This it 
is easy to understand, when we conader that, by the oxidation 
of various substances partly inorganic (carbonate of iron, liTer 
of sulphur, &c.), partly organic (organic remains, adds of 
springs-f), &c., which the water, containing a quantity of atnio> 
spheric air, meets during its course, that oxygen may be lost 
In this manner, when carbonaceous organic substances are oxi- 
dyzed, carbonic acid is produced, which, on account of the faci- 
lity with which it is absorbed, will be retained, and rend^v the 
water an agreeable beverage. If the circumstances we have 
mentioned remained the same, the enclosed air at / could be gra- 
dually entirely absorbed by the water. But' when, in dry sea- 
sons, the atmospheric w^ter is not sufficient to fill the canal b c, 
new atmospheric air enters the hollow c from above, and after- 
wards, when tbe canal b ck filled in a wet season, is again gra- 
dually absorbed by the water, and so on. ' 

When atmosjiAeric water penetrates to a great depth, and 
there acquires a higher temperature, it loses the power of re- ' 
taining the air absorbed at the ordinary temperature and under 
the usual pressure, and, on this account, it gives it off when it 
comes to the surface. Hence the frequent phenomenon of the 
£sengagement of air from hot ^rings, as, ibrexample, at Jac/ien, 
Bttrticheidf Wietbaden ; from the warm Paderguellen at Pader. 
born, &c. A cireumstonce, well worthy of attention, is in fa- 
vour of thb view, viz. that tbe last mentioned springs disengage 
more gas tbe warmer they are.^ 

Cuiformably to the views already given, the air disengaged 
by warm springs will «)i)tain less tntygen thou atmospheric air 
does, and often only nitrogen with or without carbonic acid gas, 
for the higber tbe tanperature of tbe water, so much the ea^er 
is the oxidotiMi of the substances capable of oxidation, Thus^ 
li. Gmelin and Lade found that the gas evolved by the Koch- 
bnnmen, at Wiesbddm, conusts of 8S.S carbonic add gas, and 
17.7 nitrogen.§ Monheim found in the gas evolved by the 

■ Neues Jahrb. der Cbemie und PhjB.J833, part siiL p. 267- 

t AnDBlen der tjija. uad Cfarmle, vol tiIe. p; IL and p. 338. 

f See mj paper, p. 36S, 

§ Anntilen der Fhysik und Chemle, toL rU. p. 467- It is clcir that Uw 
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J^auerquilUf at Aachen, only nitrogen, carbonic acid gas, and 
0.5 per cent sulpliuretted hydrogen. I found, however^ 7 per 
c^t.- oxygen. Monheim found in the PockenbrMnnchen, at 
Bnrlscfaad, only nitrogeii, carbonic acid gas, and 0.1 per cent, 
sulphuretted hydn^en ; but, according to my analysis, oxygen 
exists in the proportion of 3 per cent Monh^m found that the 
gas of the TrinkgueUt, at Buftscheid, has nearly the same com* 
ppsition as thai of the fockenbrunncketi. In the gas of the 
Kochenbrunnen, and of the warmest of all the themul springs 
of Burtscheid, the same observer found, besides the nitrpgen 
and carbonic acid gas, also 0.1 to O.IS per cent oxygen.* My 
researches g^ve, as the mean of .three an^yses, 47.9 carbonic 
a<ud gas, S3.i nitrogen, and 0.6 oxygen.-f' finally, Anglada 
found that the gas evidved by the sulphureous s^^ngs of the 
Pyrenees consists of pure nitrogen.^ 

S. Atmospheric water enters clefts which are filled with car>' 
bonic acid ga? derived frtHn peculiar processes in the interior of 
the earlji- In this case, which is one that occurs inore eqiecial- 
ly in distriLts of extinct volbanfies, the gas is absorbed by water, 
and acidulous springs are produced. 

Since carbonic acid gas is pot only ahsOTbed by water in much 
larger quantity than atmospheric air, but also since, at a tempe- 
rature of 0° R., it is liquefied by a pressure of 36 atmospheres,, 
it is evident that,, under these circumstances, carbonic acid 
can in every condition be taken up by water. Carbonic acid, 
at a depth of 1IS3 feet beneath the earth's Burfa9e, under the 
pressure of a column of water of that height, could therefore ex- 
ist only in a liquid form. Since, however, at such a depth, ac^ 
cording to the observaticms on record, a temperature prevails 

Uine pArtion of carbonic add gu, in proportiDii to the Ditn^eni'cui only (o 
s Tei7 fttwlt extent be detlved from atmosiAeric slri Sttesms df cal'boiilc 
add gu miuttbcrefbre be Added. 

'•'DleH«UgDeakiiTOnAuheDBuTtkheid,'*Ae^ Ascben nod Leipzig, 

iaaa, p. sod, ass, &«. 

■f- Tbe ramsric I made in regatd to tbe f BBAfrmnKm of Wiesbaden, is b1< 
■o applicable her& 

t Hemdre«pouri^TiTkrHlst(i1reGiD«ra]ede9 Eaiix Mln&slea 8uU 
phureiues et dcf Eaux Tb^nnaln. Paris, 1S&8. And, Ann. de Chitn. et die 
Fhjh torn. XX. p. S46. 
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which exceeds the mean temperature of the'earlh''s surface bf 
about ll'or lifR., the carbonic send cannol at that place be K- 
quid. As it appears from the ezperimeBts of Dar; and Fara- 
day that carbome acid is ctHtdensed at a temperature of — 8* R. 
by !H> atmospheres, at 0° R. by S6« and at 5.6 R. by 40,* it n- 
suits, that the increase of tempentnre cX carixwic acid gas by 
1° R, requires ati iocreaae of pressure of about I^ atuiospheres. 
Now as, according to the obserrabona hitherto made, the in- 
cncae of temperature towards the interior of the earth is about 
1° R. for 96 feet, in round numbers, it follows that this depth, 
conndered as a column cS water, is about equal to the pressure 
of S atmospheres ; and thus, the increase cX the hydrostatic pres- 
sure is much greater in proportion than the pressure required 
for the cotHJensation of carbonic acid gas by the increase of tem- 
perature. According to these supporitions, the hydrostatic pres- 
sure will always, at a cert«n depth, overcome the increased ex- 
panuve power which the carbonic add gas has acquired from the 
increase of temperature, and thMefore, at such a depth, the c^- 
bonic acid can exist only in a liquid condition. Water which 
mixes with liquid carix>nic acid will receive a heat exceeding the 
mean temperature of the place by at least 11° or 1£* R. Since^^ 
however, by much the larger proportion of acidulous springs 
exceed the temperature of the place by only a few degrees, 
nich springa Cannot have been produced by imxhire with liquid 
rot^onic acid. 

There is, howevn*, here a case to be excepted, when warm' 
springs, during their passage from beneath, become' mixed with 
cold springs, so as to have their temperature reduced. It can- 
not be doubted, that, by means of at least a year's rantinued ob^ 
servations, such a case can be ascerta'med. The greater the- 
depth whence the springs arise, the mor^ constant is the tempC' 
rature, and the greater the supply of water. When tui^ sprhigs,- 
during tlieir pnigresB towarda the turtate, become mixed vritfi 
others which are variable in their temperature and in the quan-- 
tity of water, the mixture acquuvs the same characters. So far, 
however, as my observations extend, it appears, that springs 
having a temperature which exceeds the mean of the crust of 

' L. Omelin*! " Handb. der Theor. Chemle," Sd edition, p. 124- 
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flie earth of the place by 2* or'i'B., have a remarkable con- 
stancy in their temperature and the quantity of water. I have 
made observations for severd years on three springs, of which 
one makes its appearance at aboot fifty paces from the others. 
During more than a year, I observed their temperature and 
quantity of water at least once a month. Two of them abound 
in carbonic add, tlie third is a common 'spring. The maximnm 
of temperature of the two former is II ".6 and &'.5 R., the tnirii' 
mum 11".^ and yS B. ; the whde yearly difference therefore 
only 0°.S B. ; whereas the maximum of the common spring is 
8°, the minimum 6°. 4, the yearly dilTerencethe^orel '.6 R. No 
difference can be observed in the quantity of water given out by 
the two mineral springs during the year, whereas the common 
spring sometimes pours out more than twice as much as at 
others. 

If we assume that the warmer of the two mineral springs is 
produced by the mixture of warm water having a constant tem- 
perature of fti'A R., with the warm common spring having a 
temperature of 6°.4 to 8° R. ; then one part of water of 24°.4 
must be mixed with three parts water of ff'.i to 8°, in order to 
maintain the tempefature of IVA to 1V.6, But, according to 
this supposition, the temperature of that spring would vary 
from 10°.9 to 12°.l, and there would thus be a yearly difference 
of 1°,!E; whereas the real difference is only 0°.S. This difference 
would be still greater if, as is actually almost the case, the 
maximum of quantity of the common spring should be com- 
bined with the minimum of temperature, and the reverse. 

From this nniple observation, it appears that the mineral 
spring of IV-S could not be produced by a mixture of water of 
9VA with water which varies as that of the common spring. 
According to what has been said, water of 24°.4 R. must come 
ffom a depth where carbonic acid would fee liquid : thus, when 
the matter is considered also in this point of view, the probabi- 
lity is diminished that those acidulous springs whose temperature 
exceeds by only a few degrees the mean temperature of the 
place, can be produced by mixture with liquid carbonic acid. 

Under the ordinary pressure of the atmosphere, one measure 
of waM-, according to Saussure, absorbs 1.07 carbonic acid gasf 
under higher pressure we can increase this absorption to double, i . 
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or triple the amount of Ttdume. la the ioterior of the earth 
the absorption must, doubtless, under the continually iacreasiog 
pressure of water, amount to a much greater volume. When, 
howerer, water impregnated hy carbonic add gas under such 
high pressure gradually approaches the surface, a part of the 
gas is separated from it, and makes its appearance in more or 
less considerable streams. Bertbier * is of opinion that this dis- 
engagemenf of g^ (in most of the hot mineral waters that con- 
t«n gas) is derived chiefly from a stieain of carbonic acid gas, 
which is produced umultaneously with the mineral water, and 
which is much too conaderable to be absorbed by the water ; 
and be even thinks it extr»iiely probable that it is only by the 
influence of the pressure exerted by the carbmic acid gas gene- 
rated in the subterranean laboratories that the water is brought 
to the surface. Although this opinion formeHy seemed to me a 
probable one "f-, yet, uow unce I have had opportunities of making 
ol>8efvationB on the gases evolved fn»n mineral waters, I cannot 
admit unconditionally its correctness. I believe, at least, that 
streams of gas which merely accompany tlie springs, and are in- 
dependent of Lhem, are rare. Whether this case occurs or not 
depends on (be relative proportions of water and gas, on the 
amount of the pressure of water, and on the temperature of the 
water. The greater the quantity of water in proportion to the 
gas which is evolved from the interior of the earth, and the 
higher the column of water which exercises the pressure, and 
the colder the water, so much the more ea^ly is the gas absorbed. 
Hence it is, when the gas meets the water in the lowest part of 
its hydrostatic course, and when the canals of water proceed 
downwards to a great depth in the earth, that the various reia- 
tloDS are favourable for the entire absorption of the gas. When, 
oVi the' other haodr the gas enters the canals of water nearer the 
surface of the earth, it may easily happen that only part shall 
be absorbed, while the larger proportion passes freely through 
the water. Siuce, in the interior of the earth, the temperature 
of the earth increases with the hydrostatic pressure, the power 
which water has of absorbing carbonic acid gas diminishes with . 

■ Annal. de Chim. et de Phjs. t lii. p. 37. 

t TUt TulkuiLichen Minenlquellen DeutsrhlandB oaA Fnnkretehi, tc. . 
p. sie. 
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the depth, but in a much smaller proportkin than it is augment- 
ed by the higher pressure. According to Henry's experiments 
(confirmed in regard to carbonic add go? by Saussure), water 
under a hydrostatic pressure of 96 feel will absorb three times as 
much gas as it can under the ordinary pressure of the atmo- 
sphere. Butgfls mentioned above, the temperature increases 
about l" for 96 feet of depth. Now^ according to the experiments 
of Henry, if we consider the pow^r which water at 10°.S2 R, has 
of absorbing earboDic acid gas= Ij then fur each degree of Reau- 
mur up to g3°.56 It, that power will be feduced by 0.058*. Ac- 
cording tQ DaltoD, the decrease of the power of absorption of wa- 
ter would amount to much less for each degree from 0° to Sff B., 
if, namely, water at every temperature absofb^ the same volume 
of gas. Thus, for example, the power of absorption of water 
would from 10° to 11° R. diminish only — - — = 0.0045. For 
our present purpose, it is a matter of indifference whether Henry's 
or Dalton's' results are nearer the trulH, for it is quite suflident 
that the diminution of the power of absorption of water with 
the increasing temperature of the interior of the earth, need not 
be taken into consideration at all, in opposition to the great in- 
crease of this power derived from the augmented pressure of the' 
water, and that hence such a diminiition maybe eriurely left 
out in our calculations. 

, ' Gilb. AmibL vol. ii. p. IBS. If we laduce FaliTenheU's td Reaumur's 
d^reea, we obtain by corapwiaoii of the Ist and 2d experimenti ibr an In- 
ciease of temperature of 1° a diminutioli of the power which water has of ab- 
sorbing caAonic acid gas amounting to ^Mlla .ai '^ 0.D6& Sy a coropaiison 
of experiments 6 and 7, we obtain . ' ^a j = 0.D62; and bj compari- 
sbn of e)^>eiimeDts 7 and 9, ^ . . . a. 0.068. TheK renitte corre- 



spond well with one another, and if we condder as unity the power which 
water has of absorbing carbonic adil gas between 10* 22 and 33° 56 R., we 
maj regard the diminution as equal to O.OG for each degree of Reaumur. In 
the new edition otGehler't Pl^nlal. Worierbuch, voL i. art. Absorption, p. 50,' 
t&era are comparisons of each two of the above quoted expedments, in which 
equal quantities of water and carbonic acid alwajscamein contact, but where 
very unequal diminution of the power of water iii absorbing ibe gas was' 
fb'und. This arises from the differences of the absorbed quantities of gas be- 
iitgcompared with each other in unequal absolute quantities of the gas ab.' 
soibed at a lower tempemture. Heurj'a 1 at, 3d, and 4th esperimentB shew,' 
VOL. xvnr. no. xxxvi. — apeii 1835. s CoOqIc 
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The ra-e oppAFtinky has b«w preaeiiWd me of mMiriuriiig 
the quantilies of carbonic acid gas and vater whictveometninerid' 
waters dflRird. I fbuad the ^iMntity of gav ifiiic^ flows out 
ffom an acidalbus spring, which may be consid«red aa one of the 
richest in carbonic aCid, to be 4%37 cubic feet in ttrenty-ftmr 
hours, and that of water aflurdcd in the same time lid? cubic feet. 
As the water contains 1.65 times the volume of free and hrif- 
united carbonic add gas, the whole quantity of the abeorbed asA 
the eveWed gas amounts to 6146 cubic feet in twenty-four heors^- 
and, therefore, 5.8 times the volume of watCT, The temperature of 
this mineral sprii^ exceeds the mesa tempenuope of ibe pfc twr 
by about 4* R. ; and the spriDg must therefore e«aie from » 
depth, where there is an hydrostaljc presuire of sboot 12 afc- 
mo^rfleres.* If we assumed that th* carbonic acid meets tfaa 
waWr at anch a depth, thrai the latter could absorb more thau 
twelve times its volume of the former, therefore more than double 
that it actually contains and gives off at the surface. Hence, 
if the gas meets the water at half the depth of the coarse of this 
spring, at a depth of 170 feet beneath the surface, the hydro 
static pressure at that depth would still be sufficient to take up 
5.3 times the volume of gas. 

Another mineral water, from which there is also a very con- 
aderable disengagement of gas, and in which, owing to the pe- 
culiar construction of the well, the relative quantities of gas and 
water can be measured witbstilV greater aconracytaflbrdsin tweli- 
ty-fbur hours ?06S cubic feet of gas, and .9645 cubic JVel of water. 
As the water contains 1.55 times the volume of free and half-unit- 
ed carbonic acid gas, the whelk amount of absorbed atid evolved 

liDwever, tliat tlie water at equal tetnfteratures, eVen wheN tUere Is it lUUcH 
caibonic Sdd gas preseQt u u required for its ssturatitta, sfaMrbt UBCqual 
quantities of gas; and ezpeiimenta S and 6 shew, tbat, when lew gaais pre- 
sent than U sufficient for saturation, still all the gas will not be absorbed: 
Hence when, under these drcumstimcea, in equal low temperatures, unequal 
quantities of gaa will be absorbed, this will also be tlie case in high tempera- 
ttires. Thus it is not the differences of the' quantity of gas absorbed at diffe- 
rent temperatures which can be compared ; but it Is the proportions of the 
same with one another at diifbrent temperatures. 

■ I shall not here explain that the increased temperatures of miaeral ws.- 
ters, compared with tliat of common springs, depends chiefly on the dqith. of 
Ihelr origin ; but I sb&ll endeavour to prova this In °""1hi" placet 
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gAsin.twenty-iroui<hoef«i»^1.3-eubic feet, U)«r«fore JMltiran- 
the volume of t4ie water. The tempemtupe oP'thiB mineral' w^t 
is greater than the mean of the conHnon- ^rmge afi th«t place by 
about 4° H., and the ^ring must therefore come from- a d^h 
where' ther« is a hydrostatio preasur? of about I'S atmospheres. 
If the- carbonic acid meets- the water at this depth, then twelve 
times the volume could be absorbed, that is, more than four timet 
tbe quantity contained IQ' it, and' given out at the surface, 8ie.}J 

I am not aware that any nmiiar measuretnenta, which natu- 
rdly [H%suppose an ur-tight construction of the well, have beeu 
made. TrommsdbrlF* has indeed measured the quantity of 
carbonic acid gas which is evolved froni the gas spring at 
Kaiter-Franzenabad, and also that of the water aiforded by the 
four mineral springs, and of the free and half-united cacbonic 
acid ; but he could not measure the free carbonic acid gas which 
flows from the springs. The quantity of the gas from the gaa 
spring, viz. 5760 Vienna cubic feet in twenty-four hours, appears 
very great ; if we compare this with, the quantity of water which 
the four mineral: springs afford, !t59 cubic feet in twen'ty-four 
hours, it may well be assumed that this quantity of' wster can, 
at a depth beneath, retain absorbed not tml; tbe gn which ft 
cont^s and gives off, but also the gas of tfie gaseous spring; 
and that the latter nearer to the surface, under dhnihished pres- 
sure of water, is separated from the water, and thtougH a- nde 
canal appears as a gas spring at the surikce. 

In this manner mo^ of the carbonic acid gas springs, that ii, 
exhalations of gas without the flowing of water, have been pro. 
duced. The volcanic Etfel, and the environs of the t,aacber- 
See, present many such gaseous springs or exhalations ; one of 
them, that called the Brudeldreia, near Birresborn, was described 
ten years ago by Professor Noggeratb and myself.'f' These ex- 
halations sometimes issue from alluvial soif or loose earth, and 
we recognise their presence only by the stunted vegetation anrf 
the suffocated little animals on such spots. There is no hissing 
noise, and the smell of the carbcmic acid gas can be perceived 
only by placing the face close to the ground. In other places 
these exhalations come to the surface with a hissing noise troa 

■ Kaiser-&tU9Kp«Iwdb^£gervoppniuiuadTnifnmidDrCSdedit.p.l34. 
f Schirei^er'a Joara. tar Chemle und Vhjtllc, viL xIlU. p. 2S, &c. ' 
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, fissures snd clefts of mountains. Again, in other localities, such 
streams of gad are given out from tittle hollows which are filled - 
widi atmoipberic water, and where the gas springs present com- 
pletely the appearance of m mineral spring having an abundant 
disengagement of gfts. It is easy, however,' to distinguish such 
gaseous springs from i&ineral springs, as the former have no flow- 
ing of water, and exhibit no iron odire deposits, or very slight 
ones, whereas, in most cases, mineKal waters which are rich in 
carbonic add gas abound also in iron. 

That, in fact, these gaseous springs are nothing else than ex- 
halations fi-om mineral springs, flowing at a greater depth in the 
earth, can he proved by various appearances. In general, they 
occur at a higher, orteo at a much higher, leve} than the rivulets 
Sowing near them, while the mineral waters appear generally at 
the same or a very little higher level. From hydrostatic laws, it is 
easy to understand, that, in valleys and near rivulets^ springs can^ 
not rise at a much higher level, if the bed of the stream, and 
also the source of the spring, have not a rocky bottom. It is 
also known, that it is very difficult to force the surface of the 
spring several feet above the level of the rivulet, in order to se- 
cure the former from floods. If, then, a. mineral spring, rich in 
^rbonic acid gas, ascends obliquely from beneath, and appears 
at the surface in the bed of a rivulet, at the deepest part trf the 
valley, it may happen that no gas, or only very litde, is given 
out, owing to its already, at an earlier period of the course of the 
spring, having found a passage of escape through the loose soil. 
Thus I am acquainted with a plentiful mineral spring, which flows 
out a few feet above a rivulet from the steep part of the bank, and 
from which there is opt the smallest gaseous exhalation percep- 
tible. The abundant deposition of iron-ochre shews that the 
spring must have contained a condderable qOantity of gas ; and 
we have not far to seek for it : for, a few hundred feet above 
the point at which the mineral spring flows out, at a level about 
30 feet higher, there is a cavity so filled with carbonic acid gas, 
that it is only at the risk of losing his life that one can dare to 
enter it. Probably the Brudeldreis already mentioned is no- 
thing else than the exhalation of gas from the course of a spring 
whose origin is to be as^gned to the Birretbom mineral spring, 
which is very near it, and almost at the same lefel ; and, iii the 
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eanic manner, the vapotrr cavern of Pyrmont (the gaseous ex- 
halation from the hunter sandstone, which is 66 feet above the 
level of the spring used for common purposes^ may be merdy 
a stream of gas which flows from the course of the spring. 

It is easy to perceive diat sudi gaseous exhalations from ^Os 
channels of springs nhich flow out at lower positions, can most 
easily appear at higher points, if the mouth of the spring is in 
the rivulet or stream itself, and if the water there is very de^ ; 
for, since none of the gaseous exhalations from mineral waters 
observed by me in the vtdcanic E^H, and in the vicinity of the 
LaackeTsee, have much force, so that they could not overcome a 
higher pressure than that of a three or five inch column of water, 
it is evident that a mineral spring, rising in a rivulet or river se- 
veral feet deep, can exhibit no disengagement of gas, but that 
the gas separated during the course of the water will come to 
the surface, where there is no water pressure to overcome ; 
therefore, upon dry heights, after having penetrated throu^ 
fissures and splits of the rock, or loose soil ; and thus the ap- 
pearance will be presented as if the gaseous spring were alto- 
gether independent of the water spring. 

By observing the perpendicular ascent of gas-bubWes fi'oin 
mineral springs, one is eaMly induced to believe that diere is a 
perpendicular direction from the greatest depth, where disen- 
gagement of carbonic add has its origin. That this can rarely 
be the case, is proved by the internal structure of the earth, 90 
far as is made known by escarpments of rock, and by mining 
(^raUons ; for the fissures in rocks, which form the canals ^ 
springs, proceed in very various directjons from the -interior to 
the surface of the earth. During the fitting up of several mU 
nnal springs, having a. considerable exhalation of gas, at which 
I was present, and partly directed the work, I have several times 
remarked that the watei* and gas canals often proceed in a near- 
ly horizontal or in a slightly inclined direction. A very rich 
gaseous exhalation, which was lost during the quarrying of Che 
rock, was again found at a horizontal distance ora litde more than 
twenty feet. At another spot, a disengagement of carbonic acid, 
in bubbles, was remarked in a small hollow, when the latter was 
filled with raiU'Water ; but in a dry season the presence of the 
gas could be recc^nised only by the sm«ll> and Uie euffixated 
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axaaaia \y'\ag at the boltom. A amall shaft was sunk at the 
.place, and, at a depth of 9 feet, a mineral spriog, having abua- 
daoce of water and gas, was fouDd. As the water, with its 
gaseous exbalatioa, did not rise perpendicularly fram .beneath, 
but ddewise from a cleft in Tras»y the passage of the spring 
was followed for some distance : it was found to continue Hs 
course for 10 or 12 feet, in a nearly horizontal direction, and 
probably proceeded much further in the same line. In this 
:OBse, one nligbt easily have been induced to consider the diseo- 
.g^emeat of gas in the small 'hollow as a gas spring, if the eii- 
4»vation had not shewn that it is a gaseous exhalation from a 
mioeral spring existing beneath. 

Although, then, from all these drcumstances, it is very pro- 
■bable that most of tbe carbonic acid gas diaengagemente from 
die earth, are nothing else than exbelaliona from deep-flowing 
naioeral spriogs, yet I will not assert that there are absolutely 
fto .gaseous springs. In a mountain which has been cleft by 
.previous vtdoanic eruptions, by the elevation of half melted 
masses, and by their subsequent cooliqg and hardening, it is 
hardly conceivable that fissures which descend from tbe surface 
' flf -die-earth to a more er less conuderable depth, can he filled 
with igas alone, and so farm gas canals ; but it is rather to be 
believed that they are filled with watn*, which absorbs the car- 
bonic add .gas beneath, under a high hydrostatic pressure, and 
^■gaitirgivesit off at tbe-surfaee. On the other liand, in a moun- 
taw not much cleFt,-the gas canals, which must he consdered as 
iWceMary beneath, may approach very near the surface, and there 
unite with wider caBals filled with water. We may imik^ne 
Aat, at this inconoderable depth, (mlyapart of thecarbonic acid 
gas'will be absorbed by the water, while the lar.ger portion, uo- 
jabaorbed-by tbe resisting water, ascends, and i^pears at theaur- 
&ee as ajgaseous spring. Such relations seem to exist at-Mno- . 
bog, in L^pe-Detmold. The mineral springs of that .phtce'aEe 
Mjaarkabte for a very variaUe tempa-ature, which, during the 
;«aK,-i)H^^ frrHn 5° to 11° &. This variableness allows us to 
^nauoie with certainty, that tbe formati<Hi of themineral springs 
that is, the absorptiui of the carbmiic acid gas by tlie water, 
iBHst take . place very near tbe surface oi the earUi. We can 
***» «M)gn fi pfiBsimate depth. All sprinfp which ooate from 
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aO'incoDMderaUedfiptK«stbat is p.d^th.tovhicb^io^en^ 
,qf tbeej^ternalJMTlwa^t™^ W'1 naturally e)(hibU,Do.CQoatq«t 
.temperature. The depth, howev^, at which the.teeipe^^tuiie.pf 
.the earth be^ns to be cqnstaat, caonotbe .ibe.ssme at aU.p^rts 
' of the .earth, as it is evidently a function ^f the extefi^ at ^)e 
thenooQietncal Tariations of the temperature of the ^ir of ,tbe 
pl«ce ; the smaller this extent, the smaller the -depth, Jfod ,tbe 
,reyerae. H^nct this depth will be greater Id low latitudes .tl)^ 
inbigh.ones. Thus Boussingauli* found, ^at, ip,|he a^reipii^, 
betHMiep the 1.1th degree north and 5th south latitude, .t)tis-depth 
jupquDted to hardly one foot, as the thermometer, vtbea ju(tk in 
a'Cpvered hole StqlZ inches deep, did not vacy.ft al|,.or wHg, 
!At^<?st, a few tenths of « degree. On the other band, .4«r^o 
found, that, at Paris, at a depth of 25 feel, the thermom.«(«r 
nas Btillnot constant. D'AubHissoD fixes this -depl)i, at ^ ween 
46 .^ad 61 f«et,and SCupfiar at 77 bqneftth^tbe uurfaoe. ila<^e 
.Qurtbem part of Sibena,t this depth se»ns to extend beyond 9P 
feet, as even at that d«pth the soil nas found to be frozen, Ac- 
cordiiy; totbese obaervation^, it would appi^ that the depth .4t 
which the carbomc qdd gf s joins the water capaU at i^lcdnberg, 
.must be about 50 feet beneath the 0urfaae.| 

It is also in favour of the formatiop ^f tbisunioer'al jpf^iog At 

so inconsidemble a depth, that the. carbonic ai^ gas.frtl'oh » 

. disengaged possesses, a (much gceifter pf»ver of .ex{^ufij{Hi,tll«P 

any gaseous exhalation {Ipes from the many.njiiieral sprtqgs frJuab 

-• AnnaL deCbim. et defhjs. tfilt p. 225. 

■f AniudM Aet Vhj^ utid Gbtmk^.voL xxviii. p. 6S1. VoggatiAaM'a 
J^muL vol..zxxiL 

t It is neverthQleas to be remarked, tbat even the teaipewturt of .JwIJb, 
wbich constantly exceeds the mean of the place, can jet shew, during the 
year, some variations, and can follow the courije of the temjierature of Ibe 
,«xtcinal.*ir. Thiw Uieaean temperatuTe of« oall ipring at) Werl, In West- 
,fbaUa,de&wedfrop tvelyeinux^' uti*en'atiD(i4U''S°ft7tf B-,tbe rnr^iHium 
\a July 10°32, the ipin.imiun jn ,J[)e|]eq]ber 9°. .^onerer, ,re,iniut u>vne 
tbat this salt spring comes from.a deptb where a ^njiperature exc^ding tbe 
mean of the air prei-dls ; for thld at "Werl is lietween 7° and B° JL Water, 
'tbcrefoie, can penetnte m far .without losing entirely tbe temperature it 
b^ingeiVritbltfrwi wilbmit Siace, hoKeYsr, tlie mean tempentuM if 4he 
JtfeiolKTB tninenl spring is pretty neaily tbe joeaniif cainjnon,aiffjiigs.p£|libe 
place, or tbe corresponding mean of Maabetg, the wftter of this la^ienU 
spring cannot reach the place where the increaae of the temperature, of the 
ia^rior of theearth commences. 



n,g,i,7cd by Google 



S60 M. Biachof on the i/vbterra»ean Ctntrte of Water, 

I have examined in the neighbourhood <^ ^e Laacher<See. 
Nooe of these liut can overamie the force of a column of water 
more than 6 inches high ; while, as I found, the gas streaming 
out at Meinberg overcame with ease the pressure of a c(^umti 
of water 12 inches high, aud could without doubt have over- 
come a column of water several feet high. This comparatively 
considetable expandve force of the streaming out gas, induces lis 
"to believe that it comes as gas from its source, without having 
tieea absorbed by water ; for gas which is disengaged from toe 
water, by which it had been absorbed, in consequence of the di- 
minution of the hydrostatic pressure during the prepress to the 
■ur^tce, can naturally have an expansive power only equal to, 
or Tery ^^tly exceeding, that of the pressure of the external 
air. 

Tbooe who explain the ascent of mineral spnngs by the op^ 
ration of the pre^ure which the water suffers froiii the carbonic 
acid gas generated in the subterranean laboratory, do not reflect 
that the regularity in the pouring out of the spnng is irrecon- 
tilable with that supposition. I have had many opportunities 
of observing mineral waters, which are rich in carbonic acid gas, 
uninterruptedly at difierent periods of the day and year,* and 
have always observed a singular regularity in the springing out 
and Showing off of the water, and in the disengagement of tKe 
carbonic acjd gas.- The Tatter issued from the mineral springs* 
Abounding in carbonic acid ui uninterrupted streams, so that 
the whole spring seemed to be in a state of ebullition ; while from 
Mm springs having less carbonic add, the gas ilscended «ther in 
innumerable small bubbles, or periodically in single larger ones. 
Otherwise the size of the bubbles is reguUted by the nature of 
the ground ; if the spring comes from large cl^Cs in the moun- 
tain, the bubbles are large ; but if from many small openings of 
a porous rock, fiSr example from Trass, the supplies are often not 
larger tiian the gas pearls of Champugne wina From various 
examples of remarkable reigularity in the disengagement of car- 
Donic acid gas, I select the following. Eight years ago I saw 
in B mineral spring, besides many sdiall gas bubbles which rose 
liiunCerruptedly, also some larger ones which regularly, at an in> 
terval of one and one-fifth seconds, followed one another with* 
out interruption ; and seven years afterwards, when I agiiu 
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vitiited the spring, precisely the same phenomenon was exhibited. 
If the ascent of the water took place like Hero's ball, then the 
water and gas must alternate with each other, as is the ca&e in 
the Sprvdd, and the Neu Brvnn at Cariabad,* where the spring 
appears, as it were, by Gta and starts; and also in a much larger 
Scale in the Geyser mtd Strok in Iceiand.-f But in all mineral 
springs, where there is a periodical ascent of carbonic acid gas, 
there is no irregularity in the issuing forth of the water. It is 
easy to see that the manner of the disengagement (^ the carbo- 
nic acid is dependent on the varying direction and the width of 
the veint <f the tprifig, or small hollows in ^Jaces where these 
veins proceed with a slight indiaation, and in which are formed 
local accumulations of gas, and also on other differences jn the 
form of the subterraneap water-course. The phenomena ob- 
served during the boring for mineral springs and arte«an weJIs, 
shew that here and there, in the interior of the earth, there are 
large clefts filled with carb<»iic add gas, and also with other 
Jiinds drgas|. 

Since, therefore, the Sowing out of springs is, with very few 
exceptions, a result of the .hydrostatic pressure of water resei^ 
voirs situated at a higher level, we muM propose the question, 
how a gas can have access to a close subtertianean water-course 
without the pressure being disturbed. For we can hardly 
imagine processes in the interior aS the earth, in which, by 
the mere meeting of waters with stony masses, perhaps with car- 
bonate of lime, carbonic add can be absorbed Without having 
been prevjbudy separated. £ven though, in oppodtion to what 
we have siaid aboive, we were io admit that carbonic add at>- 
s(Hi>ed by atmospheric water always existed in a liquid condi- 
don, yet the water must speedily, after having taken' up the li- 
quid, reach the place where the add had its origin. As, how- 
ever, the comparatively inconsiderable quantity of fixed consti- 
tuent parts in addulous springs shows no traces of energetic pro- 
cesses io and with the water, such will be rather disturbed thim 
favoured by the pressure of the water. 

■ Gtlb. Aniul,, ToL Usir. p. 120. f Glib. Arnul., vd. zHiL p. 86. 

X See unongst sther autfauritiei, Bntidm, ^ mntmlffutUf, fa Zt JUnn- 
btn/M Lemgo 1S32, p. 231. Die ArtesiKbea Brunnea in und um Wien von v. 
'JacquiD und FarttKh, Wien 1S31. Hericbrt de Tbui^ in Ann. de Cbini. et 
de ¥bj», voL liii. p. 90S. 
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In order toaBcectoin the influence nluoh the jioictianof agtts 
with a hydrostatic course would have, I united two glass tubes, 
four feet ia length, with a brns tube, so ^at they formed m 
invertsd syphon. With Ihe bBMs ttube there wa^ ifocwiDg a 
right angle with it, araeconditube ,wilfa;a cock, having a narrow 
opening for th^:key. late this eade tube there was a amali tu- 
bular.F«itQrtseiiK!Oted. When the^coofc waa closed, the. apparatus 
f«M^ed an unbroken water nonduit. Breo whenit was not closed, 
the waLer ran uninterruptedly .up out x£ the shorter lunb no long 
as it was potffed into the larger itae,i'or'theairindosed in the re- 
tort was jnerely somewhat ct)ai[MnKd, without b^g able, to enter 
wcome out, owingrtO;theitMrn)w opening of the key (^ the cook. 
Whfln.carbsntc.aaid.gasiwa«-evillw«4, jand the codt was opened, 
the gas entered tlKwataricourseiin separate bubbles, rose in Htm 
shottar limb, and sapatated j,ti»lf from the water of a small bawi 
placed there. Duisng the disengagement of carbonic audio thi» 
true representation of a mineral spnog, the watw flowed uniiw 
terruptedly from the basin, and the column of water varied little 
in the larger limb. Since then> under these cirsumatances, where 
jeach gas bubble that enters the water>cQurae eotiiely fills th? 
tubes, and when it escapes, must produce a momentary inter- 
ruption of the running of the water, yet tbereis do perceptible 
^distutbaaee of thciowiog off; this can happen to a-still amaller 
eztoDt in nature as 'hi — if^" hiihhl'n rtf gsii rnrrlj fill thr rnnalff 
j>f .water. .Vititt%, asdheiiHiatiiaraf^tbe^eatbaiuc^aeid gas with 
■Aiui watw ,«fHirae .takes ipl^e beneath uodara high hydrostaljc 
jpEesaiHv, ithe gas .is ]3itn»&ne immediately duorbed, can thus 
produce aanoUtr diatvrbiBge&ctiKi'itaelf, «Rd gradually flgam 
makes; its .appearaBce -when Uue ppcnure of the water at the 
higher ^iats of the couiifie is diniiiJafaed. 

Xn (Utler,.theDr to explain the ahBorpti0n of the earbonioacid gas 
.by the rvaterfand.thesubaequentdccanipoatioD oftfaecompoaent 
paFtsvf tfaiicsrbofiiiraoid-iMater, — to explain, in onewenl, thefor- 
naAtioa of « niaeral tpiiag rich in carbonk: acid, we have wiiy 
to assume, that, in the interior of the eartb, narrow canals coiHng 
fuxn-bctkaatii jtnn^larger-OBes, that they bring carbcauc acid gas, 
«Bd liiatlbe laiger-oanals «%^Ued inth water.* 

■ From Paggeadinff'i AimUm der.fhgv/c.wAChetaie, tecooimu^ vpl- 
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On Opal, and the Jmorphism of Solid Bodies. Bj Professor 
Fdchs of Mimich* 

MiKEBALOGisTB and cbenufiUbave. gradually formed theitqii- 
DiOQ, that Aolid inorgaDic'badusflreall of crystaUiiie structure, 
and that thoie in wtuch we cflDnot detect any traces of orystal- 
lization, viz. compact minerKls, mutt be regarded aa aggregates 
of -extremely minute cryGtals, oc, as it were, of crystal germs. 
Most of the compact .mineraU.are iwithout doubt of this nature ; 
.and we convince ourEelvea of ihis more espedally by the gra- 
dual transition of crystalline, — gunular and radiated masses, to 
compact, which we with reason unite, the one with the other, if 
•they exhibit similar phyncal properties and chemicat compac- 
tion. But this view of the subject is not universally valid ; all 
compact nuisses cannot be regarded as such aggregates ; such a 
eonnectioti with crystallized bodies is not shewn by all ; there 
are several which do not present a trace of crystallization, and 
which are therefore called fiiTvtdess or amorphout bodies. Per- 
mit me to make some remarks on these substances, and to pre- 
sent *raae consideratiMis on thrir peculiar condition.and impor- 
tance; in which I shall refer not only to minerals, but. also to 
other similar substances. I commence with Opal, which seems 
to me one of the most important of the amorphous substances, 
as it throws much light on the others. 

Pure opalis essentially nothing else than amorphous and. com- 
pact silica, of which one may convince himself either by regard- 
ing it with attention, or by csmparing it with pure and perfectly 
formed quartz, viz. rock-crystal, which represents crystallized ^Il- 
ea. But opal, having exlenral crystalline planes, bas' never been 
.met with, and its internal structure is such that, in regarding it, we 
«aoBot imagine that itexhibits the slightest germ of crystalliza- 
tion. Its smooth aad-skiniag fracture, and.generalty its whole 
habit, does not permit us to entertain any idea of crystalline 
■structure, since, when, it is sot accidentally fissured, it presents 
a contjouous mass •umilarly connected in all directions, so that 
in this respect it may be compared to liquid bodies, in which we 
cannot imiigine that there is any thing of a crystalhne nature, 
eyea in the most finely subdivided portion. 

Opal is distinguished from t^uartz in a remarkable way by its 
■ Bead to the Academj of Scienoes of Munich the 9th March 1B93. 
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very inferior §peci6c gra.vity, much inferior hardness, ^ngle re- 
fraction of light, and especially by its chemical characters. 
When reduced to powder, it unites with lime in the moist way, 
and becomes hardened und» water, a property which the quartz 
does not possess, even when it is reduced to the finest powder, 
as I have already shewn on another occasion. Quartz powder 
is dissolved by a boihog soluUoa of potash with great difficulty 
and slowness, whereas opal powdn is dissolved in a few minutes ; 
nay even entire fragments of this substance do not resist very- 
long the power of the solvent. At the usual temperature quartz 
is not at all acted on by potash, but the opal is gradually en- 
tirely dissolved by it ; and that not merely when in powder, 
but also in fragments. All the varieties of this mineral do not 
exhibit in t^iia respect the same phenomena ; some are dissolved 
in two or three months, while others require four or five months, 
which might be concluded from the considerable difference in 
coherence. The hyalite offers the strongest resistance.* 

Accordingly, there is a great difference between quartz and 
opal, and the cause can hardly be any other than that the former 
is crystallized and the latter is not. But as the opal always 
contains more or less water, many are of opinion that Jt is a hy. 
drate of silica, and must therefore differ from quartz,. Brn- 
thaupt, who first noticed the peculiar c(»idition of opal and simi- 
lar minerals, has made the singular assertion, that it cannot be 
' crystaUized because it is a hydrate. But the quantity of water 
contained in opal varies from Sper cent, or less, to 12 per cent, 
and upwards, and ia therefore not constant as in real hydrates, 
and, for the most part, in such as are capable of crystallization ; 
the opal also, when it has lost all its water by heat, is still opal, 
has the same appearance, and is disserved by potash in the 
same manner as before Even by fuuon it is ' probable that it 
would not he-converted into quartz, t must here remark that, 
generally, it is a property of most uocrystallized bodies to ab- 
sorb more or less water, in uncertain quantities, or, when they 
are found in the same way as opal, ia retun the water when 
they become dry. 

It has often ^en asserted that opal passes into those varieties 

of quartz which have been called calcedony and flint, and which 

* Hetted flUica would probsblj yidd tbe opal having the greatest eo> 
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are to be regarded as fine granular cTystalliiie masses. If this 
were the case, we should obtain another view of opal, aa it could 
then be regarded as a crystalline fine-granular member of the 
quartz series, although much would still remain obscure. It is 
in fact not to be denied that there are varieties of colcedony and 
flint which have much resemblance to opal, so that one is often 
doubtful whether to refer them to the opal or to quartz. But 
the supposed passage is nothing else than a mixture of these 
minerals, of the talcedony and flint, with opal, whereby the 
whole becomes more shining and acquires a higher degree of 
transparency, because the crystalline portions of quartz are sur- 
rounded by opal. It appears to me probable, that if not all, yet 
certainly almost all, calcedonies and flints are penetrated by a 
larger or smaller quantity of opal ; and this I conclude to be the 
case f^rom the result of the following experiment. A flat cut 
portion of calcedony, which had a pale hluish-grey colour, and 
was strongly translucent, was placed in moderately concentrated 
liquid potash, and left there in a well clo^ glass. As T re- 
marked no change during four months, I believed that it would 
not he acted on, and paid no farther attention to it. At the end 
of nine months, however, I again looked at it, and found it while 
and opake, I left it some time longer, but could perceive no 
further change. At the end of a year I took it out of the liquid, 
in order to examine it more attentively. It had lost 3.9 per cent, 
of its weight, was, however, nearly as smooth and shining as 
previously, but, except in some slender stripes which were not 
previously to be remarked, and which probably consisted of pure 
quartz, was perfectly opake, and resembled much the mineral 
called cacholong. In the potash there was »lica which nearly 
amounted to the loss of weight of the calcedony. Thus was this 
calcedony proved to be a mixture of quartz and opal, which lat- 
ter was extracted by the potash, and it is thus rendered extreme- 
ly probable that the cacholong belongs not to the opal but to 
the quarlx. 

Flint would, doubtless, if subjected to the same process, af- 
ford a amikr result. The white, dull, and opake portions, which 
are not rare in this substance, are very probably nothing else 
than extremely fine granular quartz or flint, without opal. The 
mixture of opal is probably the cause that flint is suited to its 
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employmettt as gun-flint, much more so, it is welf known, than 
hornstone, wKieh seems to want opal' entirely, except when it 
approaches flint or calcedony. It deserves to be remembered', 
that the specific gravity of these minerals is less than that c^ 
rock-crystal, a circumstance which is also in tavoar of thdr con- 
tai'ning opaf. 

Opat does not always consist of pure opal alone, but not un- 
frequently incltides some finely subdivided quartz. A milk- 
white opal which had remained half-a-year in a potash solution, 
left a skeleton, which, on being shaken, fell to powder, which 
was similar to quartz powder. Probably the not yet sufficiently 
explained phenomenon of the play of colours in precious opal 
has- its origin in a certain arrangement of fine mixed portions 
of quartz, which ctluses the light to be differently refracted. 
This view is tendered more probable by (he circumstance, that 
no transparent opal has a play of colours, but only translucent 
or ffeebly trans^rent varieties, which probably are rendered thus 
opalce by the quartz mixed with the opal. More accurate re- 
sults might be obtained by treating "the opal with potash. By 
this procesB, also, we might ascertain which of the friable mine- 
rals that have sometimes been considered* as quartz, sometimes 
as opal, belong to the former, and which to the latter of these 
substances. Prepared silica is to be regarded as an opal, since, 
even when it has been strongly heated, it agrees with that mine- 
ral in chemical characters. 

From the comparison of the opal and quartz with one another, 
we obtain the important result, that the same material substro' 
turn, — ^in this case silica, — can occur sometimes crystallized, 
sometimes amorphous, and, at the same lime, apart from the 
form, can possess extremely different properties. I consider this 
condition not less worthy of attention than dimorphism, or the 
occurrence of the same substance in two distinct forms ; and the 
more so, be amorphism is, as I shall afterwards shew, by no 
means a rare phenomenon. We must accordingly distinguish 
two conditions of consolidation, viz, the crystalline and the non- 
crystalline, and we must not regard as the same consolidation 
and crystallization. 

We are acquainted with many bodies only in a crystalline, 
and many only in an uncrystalline ccmdition. Many allow a 
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chmge info both- condltioDK Of Soraes espedally of f hose ex- 
isting in a state of powder, we' cannot with- eertatnt]^ saj tv 
which daas they belong; Unerystallhie- boAes are produced 
by the dry as veil as by the moist metliod. AM, hnwerer dHfe- 
rent they are in regard te Diafertal substratum, have, like' rit 
liquids, nearly the same appearance, in whichev^ of' th« two 
modes they may have been prodtteed. All possess only tangle 
refraction. The formation of bot^s haring a regular figure has 
for a long time been termed crystallization. In the prodbetion 
of bodies without fonm, we cai* distinguish the vitrification when 
they are produced in tAe dry wiry, and the oenguhrthm when in 
the moist way. These expresnom hxrn been long in ose, bnt 
m) correct and clear ideas were connected with them. Opal is 
one of (he bodies formed by coagulation, and is often met with 
quite Bofl in the beds in whidt it occurs. I mil new mentioii 
the most remarkable amorphous bodies, and at the- same time 
make the necesaary c^Herratitms. 

Comnmn glass deserves to be fint noticed, as a perfectly 
formless body. \i is equally devoid of traces of erystal- 
Gzation as the opal, imd has, in cc»iiiiion with that mineral^ 
angle refraction. Most glass, however, is also capable of crys- 
tallization, and then uaually forms a crystalline mass, which 
is no longer transparent, but is only more <tt less trmniui' 
cent, since it consista of a mass of innumerable mimite crys- 
tals. It is only necessary for me to mention here Kcaumur's 
porcelain. This alteration of glass, termed devitrification (ent- 
glanaiff), occurs not unfrequently in the manufacture of glass, 
and often causes great difficulty. It happens especialty when 
the mass of glass has a very complicated composition, and is 
very easily rendered liquid. The separate crystal's sometimes 
met with in glass, are generally needle-shaped ; but I have seen 
some of them having distinctly the form of four-sided prisms 
and square pyramids. The name of glass is no longer proper 
fbr such crystalline masses : our never-to-be-forgotten Frauen- 
hoffer named them glass-stones ; and generally they are called 
devitrified glass. The glass-^ione is distinguished from glass, 
not only by possessing form, but also by other properties, ha- 
ving a greater degree of hardness than common glass of the 
mne composition, a different specific gravity, &c. 

We may assume that glass and glass-stone differ in the sat^^j^; 
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d^cee as opal aad rock-crystaL However, glass-stone docs not 
always e:iactly agree in chemical compo^tioD with the glass from 
which it has been produced, for a certain relation in comptwi- 
tion is formed during crystallization, which very often does not 
exist in glass. Hence the mass of glass generally crystallizes 
Vfi[y partially, or a mixture of glass and glass-stone is formed. 
I have, however, also seen glass-stones in large masses, in which 
no trace of real glass could be detected. That other bodies, 
having a 6xed composition, are capable of being vitrilied, is 
proved to us by many crystallized minerals, especially silicates, 
which, without suffering any change in their chemical composi- 
tion, afford perfect glasses by fusion. The same substance, 
theref(x«, can appear at one time as glass, and at another as crys- 
tal. Shigs of all descriptioits belong also to the glasses, and of 
these noany shew a great tendency to crystallization. 

The bodies capable of vitrification have the peculiarity, that, 
by fusion, they never become so liquid as others, hut always re- 
inain viscid, and may be drawn out in threads. We may there- 
fore regard glass-fusion as only a condition of great ductility. 
Hence it is go difficult to fuse into a homogeneous mass the 
dissimilar bodies existing in this liquid. Hence the chief dif- 
ficulty of procuring glass free from waves and stripes. And 
if such a mixture is made as to have a high degree of fluidity, 
it is always to be dreaded that it will crystallise, or be converted 
into glass-stone. 

Of vitrified minerals the following deserve particular notice^— 
obsidian, pitchstone, und pearlitone, and I have no hesitation in 
adding leuciie. This last substance, which has given its name 
to a form of the tesseral system, is, in my eyes, no crystal, but, 
so to say, a crystal-model, enclosed, it ia true, by crystalline 
planes, but uncrystalline and glass-like in its interior. On ac- 
count of its resistance to fire, it can retain its regular external 
outline in volcanic fire, while the form of the smallest portions, 
and therefore the crystalline structure, is lost. The unpreju- 
diced observer will in vain seek for the cube which Haiiy has 
assumed as the fundamental form of this mineral ; and if traces 
of such a structure were found, they would only be remains, and 
proofs of original structure, such as we meet with in other de- 
stroyed crystals. If we Compare the leudte with aoaldme, we 
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am bordly rtaist die thought, that it has ong^nally been ansl- 
dme, — potasb-aoalcime makmg witli the aods-analciiiie one^r- 
moiton*. The potash-aDalcume free from water, and, as leu- 
cite, would have an entirely difl«rent form if it were in reality 
crystallized. We cannot expect to find Boda-aDaltnme ia learas 
owing to its fusibility; but potash-analcime can well occur in 
the relations under which it is at present met with. When soda^ 
analome is surrounded by fire-proof clayj and strongly heated 
in the fire, it is changed to soda-leudte. 

In the mineral kingdom, sever^ other amorphous bodies be-' 
sides opal occur, which have been- formtd in the moist method, or 
by coagulation, as allophane, pulomelane, uranium'We furmi- 
ptcAerx), copper-green, thraulite, &c.^l of which contain alica, or 
calher opal, and might therefore be termed OpahUes. To this 
gTQup we might also perhaps unite gadolinite. Haiiy, it is true, 
thought he observed in that substance extern^ crystalline planes ; 
but its interior is so constituted, that, if we do not imagine we 
see crystallizatiiHi every where, we cannot believe that the power 
of crystsdlization has been exerted during its formation. The 
remaricable phatomenon of incandescence whicH it presents when 
heated to a certain point, is probably a consequence of its Iran- 
sioon from the formless condition to the state when it has a crys- 
talline structure, or, if I may use the expression, of the awaken- 
ing of the powar of crystallization. I believe generally, that the 
acquiring crystalline structure, and the - change <^ structure 
(iransTcmnation), in bodies^ exercise great influence en the phe- 
nomena of heat and light in numy chemical- prooessesi 

Many inorganic bodies having their origin in the organie 
kingdom, are formless and coagulated, and many of them an 
quite incapable of ciyBtallisation. Such are all mineraUlHttt 
mwB and ntineral-ooals, and also many other component parts 
of organic bodies,- as tbe species of renn and gumy and animal 
jellies. 

' * By Ibttoatioa, I nndertland what ir iileliidtd' mtder ofgulc tpedta, 
which, Teiaiiiidg tba ground'tTpe, pui into one aaother b^ tlw diaiige of vi, 
cailoui component parts ; fat exunii^ aluni, apidotc, gunet, hornblende 
augft«, grey copper (Fahlerz), &c There are lomedmeB larger, sometimes 
■mailer, series of Intermediate members, whosa extremes represent tlie pure 
■pecin, irtiicb, •« 7H, are lUU paiUj idteL 
■ VOL. XVIII. NO. XXXVI, APRIL 1886. ■" ' T" 
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' Besides smorphoili'glassy products, of which we have a 
spcjcen, many amorphous coagulated bodies are produced in Ibe - 
ttkiiat WB7 in chemical laboratories, especirily by preci{dtation. 
AH slimy and gelatinous predpicates are amorphous substancfes^ 
and many of them when they become dry are resinous or gum- 
Bke masses. Some of them emerge gradually IVom this state,- 
and pass to that of a crystalline powder, by whidi process <bey 
are drawn tt^ther into a much smalW space. 

That some of these, by evaporation, end especially by strong 
Beating, become difficultly soluble in solvents otherwise suited 
to them, may partly be caused by their passing into a crystiJ- 
hzed cooAtion under such treatment. In relation to this cir-' 
cumstance, the oxides of chrome, of iron, of tin, end of ztrcO' 
mumj are particulariy remarkable. That tin crystalUzeB when 
exposed to a high temperature, is rendered more phrfiable, by 
die circumstance, that, in its chemical relations, it is ideaticaf 
with the natural oxide of tin, the tinstone. It must also pos- 
sess the same hardness, as, when it is pnidnced in die dry way, 
it may be employed ' to advantage in polifAiing bard bodies. 
The same may be said of oxide of iron, since, after bedng beat* 
ed, it has the same properties as iron-glance. Mineral kermes, 
in regard to wtrase nature chemists are not yet agreed, is prc^ 
bably nothing else than amorphous sulphuret of antimony, and 
ioerelyin this respect diUferent from antitnony-glance^inlowbtdi 
it is converted by fusion. 

In respect to the cap^ility of possessing form, or to the 
power of elevating themselves troui the state of amorphism, dif- 
ferent bodies exhilnt diJFerent phenomena, Some conduct them- 
sdves, under tSl drcumstances, in such a manner as that one 
might say that they are altogether unable to acquire tona ; for 
example, WcUer-giau, the Tartana boraiitUua, fcc. and serwa) 
substances already mentioned. 

Other substances lay aside thnr form only under certain kt. 
floiiHtaDces, and assume it under o^ers, and to ttns class bdong 
l^ica, and vstiotia bodies capable of vitriflcatiDn. I night b«e 
also name sulphur, which, when heated to a higher temperature 
than that required for its fusion, and poured into water, iaMDe> 
diately forms a scA glass, of a darlt byadnlii-red oalouj ; but, 
afWr some time, it assumes spontaneously tta prerious proper- 

n,,."ib,G00glc 



tAtJmorpkiam ^^tStifid Badkt. STl 

tiM. . HiDsral kennes prol»b}y owes its otdour to Bnofphous 
•ttlpbur. 

Many bodies poncM nich pomp at ciystdfiaatioD, tbat they 
osnnot be produoed amorphous in a K^id «<»ditbR. The pbos. 
jiaJteof lead bu heMi long known and ealebpatcd oo tbU ao^ 
coast. It crystailizu immediataly when it urftdifies, and at the 
SMBe time enuts a strong ligbt, as I rewaiked many ye^ra ago. 
Binnutb oxide, and several otber bodies, present a similar pheiii>. 
mencHi- I believe J am not far wrong in stating, that all products 
of fusion, namely, all aubstanoea acted on by the blQwpipe, i^icfa, 
previous to duir b^g solidified are transparent, and aftn it 
>ot transparent, or only transluoent, crystallize eith«: In whide 
or In part, and in vMlity (brm extremely fine granular crystal- 
line masses, which, as is well known, are never perfectly trans- 
parent. It seems to me also not impobdile, that glassy ariKnic 
acid lows it* transpqreBcy by being kept, owing to its being gnt- 
dually converted isto a crystalline na^. 

The question now presents itself. Can we r^ard tbe pmssge 
of « crystidlioe body to the state where there Es ntfibmi, as t^ 
chemical proims f and can we regard as a peculiar and diatinot 
inovgame ^letUes, a fonnleas body ivfiich has the aame matetifl 
substratum as a crystalliBe substance, b^ ipt exam^, opal and 
quartz ; or must we unite one with the other a* mere varietieB ? 
Since it is not merely tbe absence of f<»m wtficfa distinguisbee 
fonlfss from cryataUne bodies, but also the remarkable di&r^ 
ence in die compactness (which is usually less considerable in 
the former than in ibie latter), )n the budneas, io the optical 
{diencmena, and in tbe dieniical rdati«iB ; I think it is just as 
proper to consider two such substances as (&tinet species, as 
two whidi haT« a difi^tvot fundacaeottd £pnn, but' the aams 
efaemical oompantiqp. But as the want of fom} ig not a po^- 
tive propel^, and consequently a cfaaraeter of epedfic distinotioD 
is awandng to aqoorphous bodies, we eannot place them ia the 
some rMik as. substaMpes . fwsaessing fbraa, and i diw^ora pro^ 
poM to umn tbetn «ril>^>ecies (after tpedem). 

AccoffJingly^ the first question is already answered, aqd in 

this w^Yt^^^fif. vp iW!t wnffd«r Une cpover«nn i4 .cryBt9)lti;i« 

to unctystaltiBC bodiwac a cbeiaical process ; sisce by it they 

are spedfically or qualitatively altered. In no case caA such a 
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ehsnge be rvgarded as a mere mechamcal alteration, lifc^ tor 

example, the pulTerization of bodies. Quartz, though reduced 
to the finest powder, is' still quartz, and bo is opal, and the for- 
mer cannot be converted into the latter by crushing, even if the 
powder could be united into a wbole without fusion. We sbotdd 
thus obtain a faomstoae'like mma, but no opal. In' the. same 
manlier, we cannot by pulverisatiDn coDTert diamcnid — crystal- 
lized carbon-r4nto lamp-black, or sapphire into aluminous earth; 
8ec. In short, by mechanical processes, we can neither de}Hive 
of form HOT g^ve form. The one like the other can only hajy 
pen by an exciting of the tntemtfl powers of bodies-,— only by a 
chemical process.- The process by which bodies acquire form 
is called cryttalUzation, and that by which- they are deprived ot 
form may be termed d^/brmation. 

DefbrmatioD of bodies takes place not only in the cases above 
dted, but also frequently, though ra[»d]y passing away, under 
other circumstances, and performs, as I believe, a not unimpor- 
tant part in the continual change and circle of events in the eot~ 
poreal world; I cannot forbear making some farther remarks 
cm this subject, although I foresee that they will meet with little 
approval, as they are in oppoationto tbe prevailing opintons. 
According to my viewy deformation precedes, nay must juvceder 
ev^ chemical synthesis. We shall probably never thorou^y 
understand this' process by which dissimilar bodies are united^ 
so as to form a uniform whole ; hut we ^lall at least have gained 
something by removing an incorrect idea which disturbs tbe 
chief part at the investigation, and which leads away from tbe 
toad to tFuth. I connder that those are in favour of such an 
idea who believe that in chemical unimi the crystalline moleeulea 
of one body are applied to those of another, without any farther 
operation talung place, so that the chemical product is in reality 
nothing else than an extremely fine and intimate mixture. But 
besides other objections which may be made against this new *, 
I would mention the following :^That upon such an ides we 
cannot understand bow the crystalline molecules of two bodies 

' TTpoo tliia nilyeet tnftj be eotuulted th« muterl; articlei bj Etnten la 
the JtTMM* ^oViuaA dn- CAnrit ««id i%tU, voL V. p. 8M, uid In tile TruMc: 
timu of tbe Acsdanr »( SdencM of BerHii fbr the 7«ar Ua4, pubUibcd ia 
183^ p. 1-30. 
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canlie Hiiited hy juxta-positian, to produce a subitRnce whose 
Ibfoi'M notrecbndleable with the forms ofth^ mtJecules, or bow 
the form oftheoDecanuoite with that of the other ; that further, 
«i this suppoMtioD, the production of generically distinot fonm 
by the union of the same Bubstaoces in differentquantitative le- 
]ations i^ like dimorphism, absolutely incapable of explanatioa. 
Accordingly, I cannot support such a view, but, on the contra- 
ry, am of opinion that bodies uniting cJiemically must previous- 
ly lay a^ide their form, and thenwith each other assume the new 
form to which they have the tendency, or to which they become 
disposed by the new product of the powers residing in them ; 
and I am BO much the more inciined to believe this, because 
crystallization like a repulsive force, acta agdnst the chemical 
union of bodies, and must therefore be removed when the com- 
bination b^ns. Defbrmation, therefore, as already remarked, 
must precede every chemical union, and only by the substances 
going through a conditicm where form is absent, can they give 
their individuality to the chemical product, and in that product, 
assume a new form imd acquire altogether new properties which 
partly, as we know, stand in insepuitble union with the fonn. 

Every inorganic body must, in my opinion, lay aude its form 
when it enters the organic kingdom and becomes assimilated to 
an organic body. Crystallizatien and Life are absolutely incom- 
patible with each other, and wlietiever a substance in an (vganic 
body becomes crystalline, it at the same mometit becomes a mem- 
ber of the inorganic kingdom. The crystal is, as it were, the 
boundary stone between the organic and the inorganic kingdoms, 
and we may with propriety term the last, to which many bo^es 
derived from ^e 6rst belong, the kingdom of crystaUizatton, 
Accordingly ^t inorgaiHc aubstances which are taken up by.on 
organic body and go through it, in so far as they are cooBtitu^at 
parts of theaame, and are under the doniinion of the vital power, 
must be without form. This is proved to us more pulicularly 
by silica, which is one of the best nouirishing substances tor most 
phmts, and which is often separated and given out from partU 
cular plants, viz. from ^secies of Bamboo, as a jelly-like mass-rr 
as a true opal-^and is called tabashir, It b probable that jidants 
take- up more easily the subetances^f ^e migeral kingdom whidi 
are neoessary or bpoeBcial ior them, and ihat they flouHdi betl^ 
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■ when the miiutalB with which the; come in ooiitact ■)% Btnorphom, 
RDd probably this is also a concurring cauie of aticatn being » 
suited to plants, and of a volcanic auil being generally ■« fit- 
ful ; anoe by the «clJoa of fire many nlicatcs become developed, 
or, tf Z may uk .the expreMon, from being gaartsMU becfNoe 
.apdaUt nod thus beccHne more accessible to plants, 

la the same manner as silica paaaes thniu^ v^etaUe bodio, 
pboqihate and carbonate of lime pass without doubt throu^ 
■Bunal bodies, and the latter is pnd>ably at first ^ven out in the 
&nn of a jelly when it forms shells, pearls, corals, &c. 

Since at the present time attention is particularly directed to 
crystak, and nnbe investigattvs have pursued the sul^ect in its 
whak depth and breadth, sometimea al«o eotmng into pcnntttf 
which nature seems to know nothing, and also being even so bold 
as to speak of crystalhsatjon in organic bodies ; I have thought 
it proper to cast a glance on the amorpMam of bodies, and to 
notice it particularly, being of opinion that it is to he regarded 
as a peculiar and very important condition of aggregation uf 
coinpoct bodies. It has indeed been already slightly touched on 
by some, but never to my knowledge has any one treated of it 
disdnctly and fully. I know well that there are many pmnts of 
difficulty connected with it« but I believe that they will aft«varda 
be cleared up. It may perhaps be said that amoiphisni of bo- 
diea admits of no idea being attadied to it, that it is a nonentity; 
we oan n little mdw an abstracDon of form aa of ^tace, && 

I must here expretdy remark, that by amorfhitm or Jbrinleat- 
ntUf I understand twthing else than ^Mence of cryatallizationi 
tb^t there are oompact bodies which tliow no trace of il^ and al- 
togeUier are so constituted that we can form no conclusion in 
regaid to them, ean hardly he doubted. For crystalline fbml, 
fom^iog else, Bomething fixed and conformable to nature, must 
be substitiited, which, in relation to the external form of amor-' 
pbous bodies or aggr^ates, cannot happen, Eince th^isacoit 
d^lal and may be infinitely varied, but which can happro addf 
in respect to the smallest piaitons of aggr^ation, and such with* 
draw themselvei from (^nervatioD. Further, diis aubatitute 
must be the same in alt these bodie«s ^ce alt, as lun beeo said 
above, have a cimiig rcsenbUnee to one antlther. But what dot 
this be t According to uiy conception, no^Hng bat Ac qibei^ 
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^bich.iftllM foan ve also asiigB t« all liquids^ and Afhich per-, 
haps may not improperly be termed the mother Jbrm of the 
oorporeal world. Amorpbotu compact bodies have id fact, apaft 
froin ibeiE solidity^ a strong resemblance to liquids, asd I would 
Qfune Uiem toOdHgui^ if this w^renot^ according to.<^ ^p:eaeat 
notions^ a .contradictio in adjecto *- . 

The followmg additional remarks, by Professor FucliSi on the 
subject of Amorphism, are extracted from a recent number at 
P^ggendorff's Annals. 

" I have already stated it to be my opinion that flint is a mix- 
ture of quartz and opal. In order to ascertain this, several tbia 
fragments were exppsed for ten minutes to the action of concen-' 
trated solution of potash. They. became white abd opdke, but 
bad not lost more than 1.7 per cent, in weight. Powdered flint, 
boiled half an hour with diluted solution of potash) lost 7.6 per 
cent, silica, which was dissolved by the potash. It is thus proved 
that flint really contains opal, but less than calcedony. It is evi- 
dent that no constant relation is here to be expected. 

" Compact quartz is therefore to be divided into that containing 
opal, and that which contains no <^L To tbe former belong 
flint and c^cedony and the substances connected with them, and 
to the latter cachoiong, homstone, flinty slate, &c. In many 
sandstones, opal seems to be present as a cementing material'* 



Remarks oh the feature ^tke Evidence in fupport of a Theory 
of Light. By the Rev. BAdes Powell, M. A., F. E. S., 
■ Savilian Professor of Geometry^ Oxford, Communicated 
by the Author. 

" Omnia eniin philoMpUm dlfficultal lo M vcatad vUetw; ut a plHaMin»> 
bIb natimm inTeatlgemus vlrea natime j delude ab tiii vlilbus denunutiemui 
phiEnoment rellquB." — Sewtom, P™dp. Pr^. ' 

Th8. phenomena of optics, uQtil a verjr reoest period, ^are 
b^ep by no means Bu£Sciently exfewled or jQatiirefl to offer a. 1». 
gitimate field for the specuUtJofM of theory. Tbeoiies, lunin 
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ever, had been framed long before Hiere was a suffident accu- 
inidalion of facta, or even the means of reducing a large portion 
of tfaoK iacts vbich were collected to any regular law. Each 
of the riv^ theories, — those of emis«on and of uodulations, was 
originally framed upon a ^vr^ scanty stock of phenomena, and 
devised with no view beyond the explanation of that iitnited ex> - 
tent of resi^U- Hence it wiji hardly be ^ matter of aurjviae 
that ather hypothens, in its crude form, should soon have beei^ 
found to aj^y very ill to a numbei* of new phenomena as they 
were succesuvely dispoyered ; pw that, in propor)jon as the de- 
ficiencies of each w^re manifest to the more sober inquirers aftw 
philosophic truth, their respective partisans should become more 
vdiemoit in upholding them ; each charing upon the other de- 
fects, which indeed could not he denied, whilst blind to the ya- 
perfectiooB of thrir own hypothems. Such controversies have 
not diminished in warmth in the present times. A vast range 
of new phenomena has been disclosed, which has led to the ne^ 
cessity of more extended and complex theories for thar expla- 
natitHi; and, unquestionably, that hypothesis which has attracted 
most general attention, and on which the most profound mathe- 
matical skill has been expended, \% the system of undulation^ 
propounded by Huygens, and modified and enlarged by the in- 
vestigations of yoiing and Fresnel. 

Much has been said of late both for and against ^e t^ms 
of the undulatory theory ; and, perhaps, much on both sides 
which has evinced but imperfect conceptions of the real preten- 
aons of that theory, or of the real nature of the evidence on 
whii^ ijl has claimed 4«ceptance. Whilst, on the one hand, it 
has been sometimes held up as possesung all the charactnistics 
of certainty ; it has, on the pther, been as strongly and unreser* 
vedly oKidemned, because its principles have failed to expbun 
some well established and some allied facts. On the one 
hand, the language of its advo£at^ has sometimes represented 
its explanation of the phenomena as equivalent to demoustrn- 
lioa, andthe existeac? and properties of the etberial fluid as 
jdiyncat facts ; on the oth», certain dose comparisons of cd- 
eulated and observed phenomena, colain ^fficult cases, for the 
volution of whi^h the formuUs ban; not been rendered availabte, 
certain real or apparmt anomalies, and lastly, and principally. 
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ihe -ptApoHt and appareotly insurmeuDtaUe difficirity of tbfe 
unequal refFangibilk; of light, have been all urged as amounting 
to podtire refutations of the tbeM^, and aB not only^n^, but 
OTfln ri>ig^,,^ital to iu claims, and cdliiig for ite etUire rejection. 

Without here pretending to eaiiet upon the several points of 
objection in detail, our object wilt be rather to shew, by a brief 
reference to the real wOwe ^the evidence, that the arguments 
on both sides have bent orerstated— 4hat the claims of the theory 
have been as unduly urged oo tiie one hand as disparaged on 
the other, and -in dthar case owing principally to a misconcep- 
tion .of the ruUttre of those claims. We may fuUy admit, on 
the one hand, that the proofs are far from being demonstratiTe, 
and on the other we mayjdlow the dfificiencies to be as nume- 
rous, and the abjections as strmig, as they ase represented ; and 
yet, notwithstanding, the theory, when understood in ite correct 
tente, may stand on Us proper gmujid as^rmly as ever. 

Its ground of evidence has been compared with that of the 
system of gravitation. In this system many, doubtless, have 
Bfwculated on the physical cause of attraction ; but the true phi- 
lo60|^er, if he ever indulge in saofa speculations, keeps them 
carefully (Ustinct frum the real investigatims of the legitimate 
theory. Many hypotheses may^ave been advanced,' oa the one 
hand, as to the actual nature vt that fvnx which pervades th« 
system of the world ; and on the aCtier, the existence of ati at- 
tracting iiduuice, or real [^yncal connexion, redprocally uniting 
the minutest particles of matter in die remotest regions of the 
universe, has been censured as visionary and absurd ; but the 
credit of the real theory is in no way involved in these specUla- 
ticms. The real phiksopha- rect^mses gravitation only as s 
nime (or the general Jact of a tendency in matter to approach 
directly as tbe mass, and inversE^y as the square of the distance. 
Tlie question is, Whether the sufasistenee of this law, which we 
know by direct observadtw in r^ard to the earth and bo^ea 
Bear it, as a *<' vera cottfo," will, by the deduction of its various 
consequences, sufiSce to explain, and enable us to calculate, all 
the motions of the r«note bodies of our systMB f That it has 
been found to do so, not only in the greater and more notaUfe 
cotes, but even in all die most minute and neaily inaf^recidile 
results of the vast complication of impulses wluch are in actioa 
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throughout t^ planetary wodd; a nd that it has bna fbiiod 
'oMitimully to apply with rtill iocreanng exactnesi^ in pn^KHV 
boD te the advaociog preoiaion.of obaerration;-— ihia aocumulatr 
mg fpedw of proof is what coiutitutM the grouod oS it| daim 
to be receiTcd ai tbe true tbaoiy «f the world. 

Profaator Aixy haa adoiirably enfotned this new of tbe aub* 
ject in bia paper in tbe Jauroal of Soieoce, June 1683, and foiy 
tber adds,-~" If at the time of ioquiring into the mutual actios 
of bodiei oo each other, Newton bad insisted on including io 
bia geoetal theory (whatern it night be), the ^ccta of what Vc 
now call magoetiNH: and capillary .attraction, the theory of grar 
ntaiion would a^vt have been formed. By leaYing tbeae a* 
Hibjeeu for future bvestigatflliS «»d by reducing to law the 
prepaodenuii^ aet of pbEfweiMW, be was able to form tbe aiaat 
oomidete counioal theory -that has ever appeared. Many years 
passed before thoae buppleioentary laws were reduced to a nnh 
pie form ; yet by tbe consent of the world, the theory of gravita- 
tion, though imperfect as a tbewy of attraction, though upie- 
liaiei completely dii^iused by the forces whidi Newton leftun* 
ezi^ained, was adopted as a true ajrstem. That the existing 
theory cS unduUtions stands in tbe same rela^oa tg tbe comfrfrte 
theory of light, as Newton's universal graTitautm to tbe com- 
plete theory of attraction, I baire not the slightest doubt." 

Ib fact, Uie twp caafs arc througfaqut . s^tly parallol. We 
shall perceive, in the ^leculatinns often pursued* — ^in the dis- 
tinctbn to be observed bet«ee* Ibein and the legitimate theory, 
— and in the nature of iu efideace and iu claims to acoeptanoe, 
the.e^act DOua^rp•rt of what we bdre just refnred to in the 
case of gmvit^tfiga. All lite ortynary &cts of optics indicate a 
■solum oft^aashMiicv or propagation in. i^pnee of sometbil^jor 
<tf aome efibet, or influenpe*. iHioee rectilinear direction cpnatt- 
tutea a ray of hght The nwe ctbnous Acts are oonsistent 
with the idea «ni4y.of P Motion of translation of pn^ected par- 
tides. But this is qot a i>Me*»o.Ty. supposjUon ; and such a mo* 
tinn as these.facta require, may equally arise ihim acMoe co«bb 
natitM) of othei> motiona wboee resulting e&ct may be propa< 
gated in rectilinear directions. When, however, we come to.lbe 
foots of the jnterfereaoes, Ibey absdutely nquire tbe csf stenoe 
of some of thcaeodierkiifdB of action. That twn rays of li^ 
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made oeaAy to coincide with each othdr io directioa, bhould 
produce absolute daf koeta, ii a fact utterly oootradictory to any 
funoeption of ligbt as c«uwd by an impact of laalerial paruoles. 
If, indeed, the t«ro interfohig i»y» ««« always of different no- 
turaa, BB e. ^. a red aiid a ▼iidet ray, it might be aa admia^Ue 
auppoHtioD that thay might be capable of oeutraJlziag each 
otbcr^B eSbcts; the prtxiuotioc of light being supposed in some 
soft analogous to electric or cheoical action, which might be in 
diAerent states in different rays. But when we recollect that 
the interfering rays are absolutely Qf the same nature, portions 
indifferently taken fVom the same original pencil, all such sup- 
positioos are at once overthrown- The only kind of mecbaninl 
actions which it ts poitible to imagine capable tjf mutuaJfy de- 
itngififf each othei; are such aa belong to motions existing and 
propagated in some medium, and whose r£tult or effect in some 
way constitutes light That motion of translation, then, which 
is necessary to be supposed in the radiation of light, must now 
be understood as a motion of trasslation of an effect or result of 
other mobons, and not as a simple translation of matter. And 
the component or constituent motions, from which these result, 
must of necessity be Euch as are capable of composition, and of 
destroying each other. Thus we are compelled by the facti to 
recognise the idea of some reciprocati^ kind of motions among 
ptrnts distributed in space, whose result or effect prt^iagated is 
space, constitutes light. By whatever name we call them, and 
by whatever cause, or in whatever manner, or in whatever sort 
of medium we suppose them produced, these redprocating mo- 
Hens are a necessary consequence from facts. They must bo of 
such a kind aa shall be consistent with the established math^ 
matical doctnat^ and which is termed the superpositions cS small 
motions, and capable of being expressed by the formulas wUch 
that doctrine supplies. And further, it is a matter of meastir*^ 
jOBat and calculatioo to determine the periods or intervdls (w 
by whatev^ name we dengnate them) by which these motioas 
are limited. Other classes lA facts oblige us to superadd som* 
other characteristics of the sort <^ motion necessary to be aupi 
posed. .We &B(oe such systems of these motions as can becoma 
sulyeet of Dalculatiim. The reaulta are found lo accord with ■ 
wsttaufiber q( bxperimmtal resulu. The at;guiaent from m^ 
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tumulatioD has exteDded itself very widely. Let it be granted 
that there are certain dassAs of facte to which these resultti have 
not hitherto been rendered applicable : — ^it yet remains to be 
seen, whether, by the intVoduction of some further condidon into 
the primary supposition as to the soti of reciprocating motioo, 
they may not be made so. There are other facts which are at 
variance with the results of the first principles, in the fmm in 
which they are commonly assumed. The only question is, May 
not those principles -be somehow differently assumed so as to in- 
clude the cases referred to? " Cases may arise" (as is observed 
in the paper before quoted), " which require a supplementary 
theory ; and our only care with optical theories at present must 
be, that our present assumptions may admit of such a supple- 
ment at some future time;* The investigation of the theory is 
comparatively recent ; but even now, those first principles have 
been reduced into such a form as to render them applicable to 
an immense range of results, for which nothing approaching to 
an explanation has been offered on any other hypothecs. And 
every new research evinces its powers more completely. The 
accumulative argument is, therefore, rapidly advancing in 
strength. 

We assume only what ia a necessary consequence from facts 
and observations ; but this is quite distinct from any proof of 
the existence or [Aysicd properties of an etherial fluid. When, 
therefore, we speak of the theory of undulations, m- of an ether, 
let us divest ourselves of all ideas derived from j^ysical hypo- 
theses, and fix our attention solely on those mathematical mo- 
tions (so to speak) which are necetxary to be suppoted in accord~ 
once with the poBsibmty ofivx> rays destrtyitig each other's ef- 
fect ; and which can alone be some of the various kinds of ren- 
proaUing moHon, or oscillation, of which mathematical analysis 
raables us to trace the laws. It -has indeed been said, and the 
authority of great names has been referred to in support of the 
idea, that it is posrable to reeondle the fact of the interferences 
with the theory of emission. In what particular way this may 
be done, bas not been made to appear ; but one thing is gcn 
tain, that, in order to accomplish it, the emis^n theory must 
be so framed and modelled, as to include the production of some 
of those renprocaHng moHent before refiNred to, a ^oUem 
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which is fairly open to the skill <A philoet^hera to attempt, and 
which, however difficult to imagine, it is impoBsible to say may 
not be Bcoomplished. All we contend for is, that the condidon 
just mmtioned must essentiAlly be fuliNled, in order to render 
any aolutton suffideut. 

Gttided by these con^etntiouff, we ^all readily acknow- 
ledge, that neither, on the one hand, is it necessary to aBcribe a 
demonstrative character to the evidence of etherial impulses for 
the support of .the undulations as a legitimate theory ; nor, on 
the other, will the real or alleged exceptions in which the thimry 
doeanot app4y, diminish the satisfactory nature of those expla- 
nations whi(^ it does afford, or impair the certainty of the ex-' 
iktence of some kind of vibratory motioR- for the [WodactioD of 
light. Nor, again, will such deficiencies in its t^mpleteness of 
application even be real exceptions, until it has been demonstrat- 
ed that the fundamental prindples are absolutely incapable of 
such modi6cation as to include them. The course to be pur^ 
sued, in such ca^es, is only to investigate more closely the origi- 
nally assumed principles, bo as to asc«tain to what modifica- 
tions they m^ be subjected, without injuring their applicati(m^^ 
to the cases they already expliun, and whether by such modifli- 
cations they can be made to include the cases in question also. 

The theory of undulations is then applicable to the phenoi- 
mena of light, simply in this way, that waves propagated under 
certain conditions,' and consistent with the principle of " the su^ 
perpontitm of smaU motiont,"" will expldn with the greatest 
exactness extensive dasses of facts which opttcid experiment has 
exhibited ; but of the physical character or conditions by whidi 
the actual motions consututing the waves are determined, very 
Ihtle need be assumed. A variety of such suppositioBs may be 
made, by which aJI that is wanted for the actual representation 
of the simpler phenomena will be ec[ually well sopplJed. 
. In the earlier steps of optical inquiry, undulations produced 
by vibrations of any kind woi^ suffice. When the considera- 
tion of polarised l^t, and the charactcEistic phenomena de> 
potdent m it, were introduced, theo that more restricted view 
of undulations wluch involved the transverse vibration of Fr«8- 
nel, was rendered necesMry ; and such vibratitHis of equal pe- 
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riod«, by the principle of supwpoaition, nffordsd Um resbtts of 

drcular or elliptic motion of the nWecules. 

Still, \a the primary assumption as to the particular mode in 
which the vibrati<«» ma; be occasioned, or the QincwnstaRoes of 
the medium on which thej may depend, there wm great latitude 
of choice. Amid theee primary assumptions, then, might it not 
be posaUa to find some, which, leaviog all tha formerly esta- 
blished concIuHOPS npaffeoted, might involve OMSequances which 
sbould include the expUnntioa nS other puots to viiiah the 
tbetwy had not yet been aj^liad P Such seems to have been the 
inquiry which occurred to M. Cauchy, «^ )m appews to have 
been perihcUy successful in the answer be has elicited. 

In fact, notbiDg can give any [riiysical h^xAhens a faighor 
efaaracter aa a truly philowpblcal thaory, than this c^wmy (^ 
aobamawdsting itsdf to new pheomneflay-i^f adaptation to them, 
that \», without any eacrifice of what haa been already attained, 
and without any capricious alteration of ihs. fint [Hiomples ofi> 
ginaJly aasunied ; but lesrdy from the vrcumatanoe that tbow 
principles were in the firet inatuce so eautioiidy or to happily 
avlaetedi and of so compreheDiiva a character, aa really to indnde 
more than they were auppoaed capable of AtAa^ 

The id«a poenbly preacnted itaalf to ita first ioTentor under 
one very nmi^e aad bmited aspect ; but it was in iuelf much 
mfHV extennvc. He regarded it periiapa tmly with refereciBe to 
a «ing^ appbcatioa, while it was in reality far mope &rtila than 
heimagimd. 

Such is, in fact, preciady the view in whicJi the undulatM>y 
thaoAy of light pnseats itadf to us, when we ccMnpare it in itaradi- 
nary font), and in that which M. Caudiy has givien it in hiapro< 
finiad " M^moireBur la DiBperucnda la Iiumiifia,^" Puis 18S0. 
He aasumes a Bsdtum in which waves are pit^iagated, whose 
motions will accord with thgae of tlie oommoa theory. He Blip* 
poaes two molecules slij^y diaturtied by any cause (tidier agi- 
tatJQB {tfodtMcd by the peculiar action of the lurmnous bo^, oe 
source of light, or the aUnetion of atightxiuriag particles de* 
pending on &nr pecvious diMurbance), whence he iaveatigataa 
expresaons fbr the fi»vea thus brought iMo actum, and then, by 
the int^vation of a diArential equation, fioclf the motions. Bat 
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the fimdROiental Mppoaitidm on which he proceeds are toon 
ootnpreheiwive : they lead to the cencepUon of viirafiont aKghtly 
dalfet&A fVom those of Frame), but as nearly the tame as in bo 
way to affect the nature of the resnldag wavtt : yet they include 
the germs, as it were, of other consequences afterwards deduced, 
among which is contuned the relation on wbidi the explanation 
of unequal refran^biHty depends. 

This characteristic property of the primary and Gompoocnt 
rays, it has been justly remarked^ has hitherto presented great' 
difficulties to any theory. These difficulties ara by no means 
pecuUar to the uttdulatory themry : the hypotbe^ <^ emission 
has not been at idl more Buccessful in affording any sadsfaotory 
Mtplanation. The dispersion has been idlowed to be almost the 
only real objection against the fonnn- theory, at least as ctnn- 
monly propounded. On Ae ordinary tupponliona of the vibn- 
tions, die equal refrangibility of rays having waves of all lengths 
is a necessary cfHuequence. 

' The df^^ree In wlikh « ray is deviated, depends 'Solflly on the 
diminlEAied vetodty of propagaden of the waves wtdiin the re- 
fracdng medium, in which we suppose the ether to exist in a 
state of greater condens^ion. If, then, for waves of diflerent 
lengths, the velocity be the same for the srttne medium, it fol. 
lows that the amount of their refractions wilt in idl be exactly 
equal. In order ^explain why rays having waves of diflerent 
lengths should undergo difierent degrees pf refraction, that is, 
be propfigftted with difierent velodtle* within tb« medium, it 
would be necessary for theory to asugn a mothMnatieal r^atioQ 
between the length of a wave and the vdodty of its transmts- 
Non. This the theory, as ordinarily conceived, fails to do; at 
Isaat it may aalely he aswrted that no matberaatici«D has ^j/et 
exhibited any such deduction from it' in » precise nd-definite 
form. 

By that modificadon of the first principles which constitute 
the bans of M- Cauchy'a inveuigation*, be is enahled to deduce 
the gtnend nault tb«t a bslatiov aubtiaU btiween l&e bnf^ 
(^ a Kove and the vehdty of its transmitnoH, or the Hme ^ \ 
ihe lAbraiMm of a molecule of ether. Thus, as far as general l 
ezplanatioQ is concerned, this ibraudaUe obstacle is sotis&ctoriLy i 
ovncDOie. But the more f?rwiM r^retmtatiiMi of the facts j^ 
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tbe priDdi^ei of theory would reqwre the tpecific nature of the 
rglatioa to be more closely examined. This ie what I have en- 
deavoured tu do in BOoie inveBtigatJoiiE in which I have been re- 
cently engaged. In the London and Edinburgh Journal of 
Science, No. 31, and continued in No. S3, 3S, and 31, 1 have 
fpvea an t^tract of M. Cauchj'e views, to which is annexed the 
deducticm of that more tpecific relatiMi. I have abo adverted 
to the necessity of an exact comparison of th^ results of expe- 
riffieatwith the formula thus derived from theory. The test of 
nttmerical compariaon is that by which alone any theory can,' in 
tbe present state of science, be substantiated. Such a compari- 
son I have carried on to a very considerable extent, and with 
results eminently favourable to the thecvy : they will shortly be 
l^d before the pifblic *. 

ChaoKD, FO. n. mis. 

* The fbllowliig extnctt will Uluitral« the views above taken i — 

' Sappodn^'* ttjt Dr Harttey, " the exlrtence of tbe ether to be deatltute 
of all direct evidence, atill if it secres to explain and account fbr a variety 
of phenomena, it will, hy this means, hare an Indirect argument in its &- 
Tour. Thus we admit the Yej of a cjpher to be a true one when it explains 
the cypher completely : and the dCcjpberer judges faimielf to approHcb to 
tbe true key in propMtioD aa he advances in the explaoaUon of the cypher i 
and this without any dirwet rvidenee it aU."-^ObcerT. cm Man, voL 1. p. LS> 
4th ed.) 

Again, " Fbiloaoph; is the art Of daegph«riBg the myiterlea of nature : and 
every thing which can explain all the phenomena haa the same evidence in 
ka &vour, that it is possible thekeyof a cypher can have" from its explaining 
tbe cypher."— <Ibid. p. SfiO.) 

Le Sage (Opuscules lelatift it la Bf ethode) has supported the aame view of 
the sulfject, and Gravesande, in his Introductio ad Phikitophiatii, to a chapter 
<Ai the use of hypotheses, joins another on decj/pAerinff. 

Ur DugaU Stewart makes some judicious remarin on th« luttject (Phil- 
efHDmanHind, vDLii.p.441, &e.) 'fbe anlogy of the cypher, he obsecrea^ 
supposes that we have all the beta befbre ua. " In our phydcal researchea, on 
the other band, we are admitted to use only a few detached sentences extract- 
ed fhmi a volume, of the size of which we are entirely ignorant. No hypo- 
iheeis, therefore, hoW numerous soever the facta may be with which it taltiM, 
two completely exdude the posdUlity of exceptions or llmitallons hitherto 
undiscovered^" 

Again, be obaerves, there are few, If any, physical hypotheses which afford 
the only iray of expIaJBing the phenomena to which they are applied, and* 
thereibre, admitting tbem to be perfectly conMstenl with all the known faet^ 
they leave ui In tbe same state of uncertdn^ in which the decypherer Would 
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Views m Ethnograph^j the Cltutification (ff Langwiges, the 
ProgreM qf CivUixation, imd the Natural History of Man. 
By Chablbb T. Bsie, Esq., F. S. A. Ctmiinuiucated by 
the Author *. • 

In the remariis which will be oSered ia the present paper, it 
is not intended to enter upon the question, which has bo often 
and BO ably been discussed b; phyaiologista and natural his- 
torians, as to whether the numerous and strongly marked di- 
versities in the human race have proceeded from distinct stocks, 
or whether they are derived from a ctHnmon origin, and ore 
consequently to be r^orded as forming merely varieties of one 
and the same species : it is suffitueot to state, that, for the pur- 
poses of this disquiution, the latter hypothesis is adopted, as be- 
ing that which aj^ieara to be the more in accordance with rea- 
. son, and to have on its nde the greater weight of authority. 
It is also scarcely necessary to do mare than allude to the 
opinion gaierally entertained by phyuol<^ts, historians, jurists, 
polidcal economists, and others, who have inveatigalied and 
treated of the subject of the piinitive condition of man, and 
theriseand progress of society, that, in the first ages, the huniao 
race existed in the lowest state of civilization ; namely, that of 
the mere consumer of the spontaneous productions of nature ; 
and that mankind thence pn^resinvely advanced through thq 

find himself, if he should discnvei a varieig nf luyi to the same cypher. — (Ibid 
p. 447.) 

To complete this inali^, as referring to the case belbre us, I Bhoiitd say, 
tbst, in point of hct, we bart net here a •ottrittg of keTsi at liie ulmtal we 
haT« but loo, and of these one apples ntla&ctorilj to a vaati; larger por- 
tion of the cypher than the other. And further, this key is not of a fixed 
unalterable nature, but as it was in the first instance framed upon trial, and 
w the first BUppo^tion was itUMdiw^ mo^ed till ftnind to supply a tolenbie 
dew to a lai^ part of the difflctiltin, we have still imly Ut punue tbia pro- 
ceea, and have a &li prospect of succesa in doing wo, from what we have tl- 
ready witneased of ita capabilities. 

■ This paper was to have been read at the meeting of the British Associa. 
tioTi, at Edinburgli, last September, but did not reach the Secretary in time. 
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aereral conditions of the hunter, the herdsman, and the agri- 
culturist ; or through states nearly ctHresponding with tbenj ; — 
until, in thu last state, an absolute propra1:y having been ac- 
quired in the land, which was then first subjected to cultivation, 
Uie residences of mankind became fixed and permanent; whilst, 
by the same progresuve advancement, societies were formed, 
which at first were wmply patriarchal, but which, from (heir 
subsequent increase and union, required the institution of laws 
fbr'their government and mutual protection ; whence ultimately 
resulted the esublishment of the various forms and conditions 
of civil rule. 

This opnion of the gradual progress of civilisatioD, whatever 
ground it may have guned, is, a.\ the best, purely hypotheticfJ. 
So far, indeed, is it from being borne out by fects, that it is ao- 
tually at variance with the evidence of all history and experi- 
ence ; for in the early historical remains, whether real or fabu- 
lous, of all nations, — with the remarkable exception of those of 
the progenitors of the Israelites, — we find that iostruction and 
improvement are considered to have been introduced from an 
extrin^o source, by individoals possessed of a higher degree of 
culture ; whilst among those savage peo[de with whom civiliza- 
tion may be sud not to exist, iftere is not manifested even the re- 
motest tendency towards progresttve improvement, from Uie 
exercise of that unaided reason, which, as the characteristic of 
Ae human race, has been deemed to be entirely sufficient fen- 
that purpose. 

It is to be considered, then, whether the direct converse of 
the hypothesis here adverted to ought not rather to be main- 
tuned ; and whether, in fact, it will not be more iu accordance 
with the truth to assert, that the savage and uncultivated con- 
dition of mankind, whidi has usually been derignated the state 
qf nature, is, in reality, nothing else than a degeneration from 
a previous social state, in which a high degree of culture and 
of artificial attunments were possessed ; and that, consequentiy, 
this latter condition (and not the former,) ought to be regarded 
as the primitive condition of the present human race. 

However paradoxical such an hypothesis may at first sight 
■Ppear, there is, in reality, nothing unreasonable in it. If we 
conwder the history of the European settlements in the New 
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World, and especially in Nwth America, ve find the fact to be, 
that aotne of the members of a previous social state, wbicb had 
ijxtsted in a highly civilized cooditioA during aeveral ^es, ar- 
rived in diat contineDt ; where their descendants, and especially 
those who spread themselves moat widely over the nevty settled 
countries, speedily degenerated from the cultivation of the pa- 
rent stock. Could it so have happened, that all further com- 
munWijon with the Old World had ceased, the deterioration 
which had commeooed TPuld unquestioflably have proceeded 
still farther ; but tlus prooess has been checked by the continual 
arrivals of fresh settlers from the mother country, and the con- 
staiit commanications between the two coptinents, which have, 
in a great measure, maintained an equality between their re- 
ifJectiye inhaUlmta. But let it be supposed that these Eunv 
petm setUers in North America bad been the only remains of a 
former' ric^ of mankund : it is evident that, whatever in the 
eeune of «ges mif^t be the character and conditioa of their 
dcKendants,— ^«ven if some of tknn in the extreme nesteni pn>- 
vineeti of America, or in other countries into which they might 
have q>read, bad become so debased and brutaliud as not to be 
recogmaed as belmiging to the same race, — sdU, in the oon- 
sideratiop of theor hietory, and in the endeavour to trace loth^ 
{vistine state, ^«r Iftwe, tb^ customs^ and their religion, how- 
Gfver altered, however perverted or corrupted they might become, 
it wcHild be utterly inconsiatent that reference should (En the 
first instance at least,} be aiade to any other stock than the £uro> 
peah ofdqpists from whom tbey had sprung, or to any other con- 
dition of Bodriy than that previous art^titd one of which those 
Eunqje^B themaelves had been members. 
' May not, then, the hiitory of the whole human race be con- 
ndered in a similar point of view to that in which the history o£ 
tlie North American colonists has thus hypothetically been re- 
garded? If we look to the hiEtories, traditions, and fables, of 
aU nations, we find that they all coancide in expressly recording or 
ip alluding to a catacljam,^— the particulars of whiph are the must 
fully and circumstantially detailed in the Sacred WHtinge of (he 
Itffaelitid) nation, — which overwhelmed the whole of mankind, 
with the exception of a few favoured individuals, who became 
the founders of the subsequent human race : and if, theref<Mr^ 
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we only admit the fact of the occurrence c£ such an event, we 
ean at once understand how the condition of the first ancestors 
of the present race of mankind was not a natural but an artifidal 
one, derived from the pirvious social state of the antediluvian 
world. Hence we can have no difficulty in conceiving how the 
social condition of man may have fallen from the culture of that 
artificial primitive state to the condition of the uncultivated sa- . 
▼age, through all those intermediate stages of civilization which, 
according to the contrary hypothe«s, have been regarded as the 
steps by which man has progressed upwards. 

Th^ process of this declension to civiHzatioo may be thus 
briefly stated. When mankind first began to separate, and to 
be " scattered abroad npoti the face of all the earth," it is mani- 
fest that the amount of knowledge in every department <rf pursuit 
must have dimini^ied at every step that was taken from the 
centre, unless each tribe could have ensured to itsdf (whidi 
would have scarcely hem possible) the poesesaum of individuaU 
imbued with the a^regtUe of the acquirements of the parent 
society. Knowledge can in no case remain perfectly stationary: 
it must either advance or recede : and the latter must universal- 
ly have been the case in the first instance, and must have con- 
tinued to be so, untU the numbers of mankind had sufficiently 
increased to allow them agun to begin to accumulate each na> 
tion in its own particular sphere of acquirements—the know- 
ledge which had been retained by direct transmission from the 
common centre, <»- which had subsequently been derived from 
the circumstances in which they had respectively been plaoed. 

Subsequently to the disperncm ctf mankind from Shinar, the 
pressure of population would doubtiess have been the primary 
cause of the general distribution of the human race over the 
earth, and of their CMiscquent descent in the scale of civiliza- 
tion. To (his, however, are to be added disputes among neigh- 
bouring people, too often ending in warfare ; the dislike 6f some 
races to the couotries in which they had voluntarily settled, or 
into which they had been compelled to migrate ; and the desire, 
or probably the necessity, of obtaining possesnons more suited 
to their inclinations or their requirements. As the social tie 
gradually became weaker, the growth of erratic habits, and the 
consequent rapid dedennon in civilization which universally aU 
tends the settling of new lands, would operate ; leading at 
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length to a oon6n»ed nomadic state. la any of these inter- 
mediate stages of degradation, howerer, further deterioration 
may have been preveoted, and ao impulse may indeed have been 
given to a pFogreanTe state of improTement, by any causes, 
whether natiural or artificial, which would prevent the further 
diMntegratioD of society, and bring its members into more inti- 
mate connexion, so as to preserve the means for the mutual im- 
portation of knowledge. Thus, in maritime countries, where the 
further progress and disper^on of mankind has been stopped by 
the ocean ; — in islands ;-~in cities, where men have been congre- 
gated together for the purposes of commerce ; — and even in rich 
alluvial countries, of which, by means of agricultural knowledge, 
the products have afibrded subsistence to a dense population ; — 
civilization, so far from remaining stationary, has generally con- 
tinued to advance : whilst in- champaign, barren, and desert 
countries, on the contrary, where nomadic habits have been in- 
duced, the people have descended in the scale gf civilization in 
an equal ratio to the quality of the country, and its means of 
affording subsistence, operating conjointly with its extent, and 
the consequent absence of the necessity for its inhabitants to 
adopt any means of support, beyond those which have spon- 
taneously, presented themselves, and which have thence become 
congenial to them ; such as the pasturing of their flocks in coun- 
tries suffidently fertile for that purpose, and the hunting of wild 
animals, where the physical condiuon of the country has not 
been adapted to the support of tame ones. 

From this last state, — in which, owing to the loss of the know- 
ledge of accumulating capital, whether in the fwrn of money or 
of merchandize, and ultimately even in that of cattle, a large tract 
of country would become necessary for the support of a much 
smaller number of persons; and in which also, from the diun- 
t^^tion of Bodety, the traditive knowledge of each succesfflve 
generation would become less and less, — the progress to tJie con- 
dition of the mere sav^, or man in the lowest state of cultiva- 
tion, is easy to be traced. In cold and inhospitable countries, 
however, where the undvilized races inhabiting them would be 
compelled to use every exertion in order to procure a scanty and 
precarious subsistence, the lowest mechanical arts would still he 
retained, until the inclemencies imd privations to wluch.thoae 
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races were subjected had caused tbeir exfinctkm (a ijesult Whieb 
there is good reason to btJieve has ia many instances taken 
place); whilst in more genial climates, whwe ttte ^xHttaneous 
productions <^ nature were suffiueol for the support ot mankindy 
the absence <^ motives for exertion would lead to the tottil<d» 
clen^un of their debased inhalrit&nts, so that at ^gth thejr 
would become abnost assimilated with the brute creation. 

The bypotheus which is thus .adTocated rbmov^ very many 
of the difiGculties which, under the oj^bsite one, have attended 
the consideration of primeTal history ;snd it more espeoally ac- 
counts for the existence, in the earliest itgl^s, of nations whose 
civilixation and power, even aUawing to them the. uUnost preco- 
city, Wer^ always incompatible with tfhat was ooateived to have 
been at the same )>eriods,the stat^ ot'soeiety generally. 

A suU ^ore important result-is, that we have afforded to us 
a satisfactory mean^ <rf explaining the existence of the various 
diversities in the human species ; whidi diversities, so &r freiti 
being referrihle lo any, permanent distinctive clMracta«,or even 
to the action of climate and other, [^yucal cauMS alone, must 
principally be derived from the operation of changes in the sMi>- 
ral and intellectual state of the various races. Indeed, it must 
never be lost sight of, that man is a reasoliaUe b^ng, and not 3 
mere animal ; and that consequently it u absolutely ne^essary^ 
in all investigations of his natural histiVy, to consider him not 
p^sicaJkf only, but also psychotogical^. 

Upon the hypothesis, then, that the ori^ of the numoous 
and widely differing races of man, is to be referred to a ridgle 
parent stock possessed of a high degree of eultivatitxi, the fol- 
lowing [principle presents itself natnely, That (allowing for cir- 
cumstances by which the progress of deterictfation may hare 
been accelerated or retarded, or otherwise modified,) the culture 
OT the d^^nulatiun of an aboi^iQal race* will be in proportiini 
to the geographical distance c^ its rendenw from the common 
centre of dispersion. For eXamjde^ if we take the primitive re. 
sidenoe of the post-diluvian race to .have been in the niHth> 
western portion of Mesopotamia^Mhe reasons tor which location 

* B>' tbe term " i(borij[liiB] rB::e" is sunply meant the people who were tb« 
earliest inhabitants of any country. 
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VK given at length in the work,* of which this paper is de- 
s'gned to make known the prindpal conclusioDB with respect te 
philology, ethnography, and the natural history of man, — it 
will be seen that the CDuntries more immediately surrounding 
that central ptnnt, aaiaely, Assyria, Chaldea, Elgypt, Pboenida, 
and Asia Minor, are those whose inhalutants were in the earliest 
ages posseted of the highest degree of culture ; whilst, on the 
other hand, at the pcnnts most distant from the same centre, the 
Papuans, the Hottentots, the Esquimaux, and other savage 
races, have degenerated almost to the lowest state compatible 
with the retention of rational endowments. 

A second principle resulting fr<Hn the same hypothesis is, 
that (except where invasions have introduced foreign tribes, as 
in the case of the Hindoos in India,) the more degen«vte races 
whose positions are conuderably removed from the centre, must 
have daived their origin from that centre through the me> 
dium of the more civilized people geographically situate be- 
tween it and them, %nd must consequently have received from 
them ^eir laogui^es, their religion, and their customs ; al- 
though, in Consequence of the recession from the centre of these 
more degenerate races, and their gradual corruption and debase- 
ment, the changes in oil those particulars, as well as in their 
^yucal structure and appearance, may have become such as to 
render it a task of the utmost difficulty to trace the resemblance 
and the connexion between them and their more civilized ances- 
tors. Thus the primitive inhabitants of the whole of Southern 
and Eastern Asia must have ^rung from ancestors who origi- 
nally occupied the countries situate to the northward of the Per- 
sian Gulf; so the aborigines of Africa must be descended from 
the earhest settlers of Arabia, Klhiopia, and Egypt ; whilst the 
tribes who peopled the islands and continent of Europe, and 
who from thence also spread themselves eastward into the north- 
em portions of Asia, must have had their origin in Aua Minor. 

It is also to be inferred, that, where different races have^.in 
th«r corresponding removal from the centre, und«^ne a <xx- 
responding degradation, at the same time that they have been 
subjected to the operation of amilar physical conditions, the 
resulte will be andogous in those races, both with respect to 

* Orif^es Biblicse, or Beseuchea in Primevitl Hiatoiy, voL i Lond^i, ISM. 
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thtar phyiucal (foDformatioo, and as regarde Uidr moral and 
intellectual character. This is remarkably exemplified ip the 
separate existence of the Hottentots of the south of Africa, and 
of the Papuans or Asiatic N^roes ; which two races — in spite 
even of the authority of Cuvier himself — caonol, withcMt vio- 
lating the most obvious principles of science and of history, be 
referred to the same class, but must be regarded as " deviations 
from the type of the species by different routes, in parallel ex- 
treme states of degradation." 

I will now attempt briefly to trace the outline of a clasufica- 
tjon of the various races of mankind, in accordance with the 
priodples which have thus been enunciated. In doing so, I shall 
avail myself of the aid afforded by the numerous additions 
which, during the last few years, have been made to our philo- 
logical knowledge, arising principally and more especially from 
the improvements which have taken place in the s(neDce of phi- 
Itdogy^ itself. It may indeed be asserted, that, in the present 
condition of physiology and of the natural history of man, 
the affinities of languages, if they be not the sole guides which 
we possess for enabling iis to arrange the varieties of the hu- 
man species in an order at all approximating to the truth,' 
must at least lie regarded as the only one upon which any real 
dependence is to be placed.* 

With the assistance, then, of this guide, we may divide the 
races of mankind into the following principal classes. The first 
is that which is composed of the nations to whom belong the 
various languages of cognate origin, distinguished by the cmn- 
mon designation of Indo-Germanic,- or Indo-European. These 
consist of the Sanscrit, the Zend or ancient Persic, the Phrygian, 
the Lydian, the Greek, the Latin and its derivations, the lan- 

* The importuice of tbla guide has recently been most ably exemplified 
by two diatinguiflhed ethnographera, namely, Dr Prichard and M. A. W. da 
Schte^I ! by the former in a " Comparative Heriew of Philolo^cal and Phy. 
rical Researches, aa applied to the History ot the Human Spet^" read before 
tJie BriUih Awodatton for the Advancement of Sdrace, at the meeting at 
Oxford in IS32, an abstract of wliich is printed in the Report of the First 
and Second Meetings of the Awociation, pp. 629-544; and by the latter in a 
paper entitled, " De I'Origine des Hindoua," read betbre the Boyal Society 
of Liter^tuceon the 30th November 1833, and publlabedin tfaeTranMCtions 
of that.Soclety, vol. ii. pp. 105-44ft 
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guages of tbe great Gennanic &inily, the Cduc, and the Sla- 
vonian. 

or theee, tbe Tarious languages of Europe aod Aua-Mioor 
may b^ regarded as i^riginal ; that is to say, as having been 
spoken by tbe people who were the first inhabitants of those 
portiont of the globe. On the other hand, the Sanscrit is ad- 
mitted to be the language, not of the aborigines, but of a race 
of ctmquerors, who entered the Indian peninsula from the north- 
west, and extirpated or drove southward before them the nadve 
races. In hke manner must it be conridwed that the Zend 
(the intimate connezicMi of which language with tbe Sanscrit is 
well established,) was not the primitive language of Persia, but 
was introduced into that country also by the same exirtic race, 
whose original seat roust be looked for to the mountainous coun- 
try to the west of the Casjnan. 

To this clafs of languages, and to the people among whom 
tbe various dialects of them arc spoken,— wluch peo{^ are, in 
the presMit day, spread not only over Eurt^ and a consider- 
able portion of Asia, but, by means of European settlements 
and conquests, over the vast continent of America also, and who 
have likewise taken root- in what may be regarded as a fifth 
quarter of ihe globe, namely, Australia, — the designation of 
Japetic or Japfathitish may, with the strictest propriety, be ap- 
plied. 

The next grand divinon of mankind is composed (in part) <^ 
the nations to whom bdong the so-called Semitic or Aiamean 
languages; namely, the Hebrew, the Arabic, the Chalde^ and 
tbe Syriac. 

The reason of this nomenclature is, that the Hebrew and the 
Arabic are the languages spoken by the people who are rt^ard- 
ed as the descendants of Abraham ; whilst the Chaldee and 
Syriac are considered to have been vernacular in Mesopotamia 
and Syria ammg the descendants of Aram ; both those patri- 
archs being of the posterity of Shem, the eldest son of Noah. 
Philologists have already discovered, however, that affinities ex- 
ist between these so-called Semitic tongues and other Ungusges, 
such as the Phcenician, the Coptic, the Gteez, and the Amharic (P) 
of Abysnnia, and the Berber of Northern Africa, to which the 
same designation cannot, with any correctness of nomoiclature. 



294 Mr Beke on the Ctassificaiion of Languages, 

be applied, and which are, io re^ty, entitled to the ^^lelUdoo 

of HamUish alone. 

SiDce then the liingti^es spdiea by the deKendants of Isaac 
and of ishmaeJ, the sons of Abr^om,— namely, the Hebrew 
and the Arabic, — are thus found to be cognate witll tfiose which 
are so widely spread aoHNtg the descendants of Ham, it would 
seeni most reasonable to imagine that the former languages, in- 
stead of being the representatives of the ShemitisK tongue which 
was spoken by AbnUiam rather in Chaldea or Araid, are the 
Hamitish languages which were vernacular in the countries in 
which that patriarch andhisdeicendaiits took op th«r residency 
aud were, in fact, acqmred by them during that residence there- 
in, to the exclusion of thrar paternal ttmgue. This hypothesis has 
been advocated at length in the Originet BibliceB. In the same 
work it has also been attempted to be shewn that tlie stvcalled 
Cbaldee is merely a corruption of the Hebrew spoken by the 
Jews during their captivity in Babylon, and tiot the native tafr- 
gua^ which at that epoch was vernacular in Babylon it^elf ; 
which language, fhim the few proper names met with in the 
Hetovw Scriptures, and the reiuains of it preserved in the cu- 
nbifonn characters (if righdy ibterpreted), was of Japhthiti^ 
tirigiD, and closely related to, if not identical with, the Zend, 
la like iqannet is the Syriac to \X r^^ded as only a further 
degradation and corruption of the Hebrew. Under no circum'- 
st^tCes, indeed, <!aD it claim to be the primitive native toi^ue 
of the countries in which it was spoken about the period of the 
commHicement of the ChrisUAn era ; for, subjected as they hod 
been to repeated and continued foreign invasion and occupation^ 
it la imposdble that any native language should,, during more 
than twenty centuries, have continued to exist withtHit very oon- 
riderable alteration^ if, indeed, it muiit not have been altbgether 
extirpated. 

The appellation of Semitic or Shemitish, as applied to these 
languages, must therefore be superseded by that of Hamitish ; 
under which desigtiation will have to be comprised not only the 
Canafknitisb, Aratnab, and African langitsges which have been 
enumerated, but also the whole of the native dialects spoken 
throughout the oHltineilt of Africa ; all the infaatatants of which 
^^tiuent must, agreeably to the hypotfaens advocated in thu 
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paper, hate derived their ori^n Mm the centre, through the 
medium of the more civilized countries of Arabia and Egypt. 
To the same source is probably to be referKd the Basque lan- 
guage, which may readily be conceived to have been ihtroduced 
into Spud by ail ^Km^iial people, from the northera coast of 
Africa ; and should any other dialects, spoken along the western 
shores of Europe, be found to be cognate with the Basque, to 
them also must the like ori^D be attributed. 

The remaining class of mankind which will here be mentioti- 
rf, is that of which the CHbiese, and the various Indo-Chinere 
nations, may in the present day be regarded as the principal 
representatives. 

In tracing bock thoe people to their comiiddn origiti with the 
rest of mankind, in acoordance with tht forgoing hypothesis, it 
is manifest that th«r progenitors must, in the earliest ages, have 
occupied the more western portions of Asia, and that they were, 
in fact, of like origin with the aborigines of the Peninsula of 
-India, of whom traces are yet left, in the Bheels and other sa- 
vage races scattered over various portions ci that peninsula, and 
in the people found in greater numbers towards Its southern ex- 
tremity ; whose languages, of a totally distinct character from 
the Sanscrit and its derivative dialects, plainly point to the 
separate origin of those people from that of the Japhthiush 
Hindoos. 

It is to this division of mankind that I conceive the de^gna- 
tion of Semitic or Shemitbh ought properly to be applied ; ^d 
within this division must also be comprised the whole of the 
aboriginal inhabitants of the Indian Archipelago, of Polynesia, 
and likewise of America, excepting probably the tribes who in- 
habit the extreme north of that continent ; but upon the sub- 
ject of these people I will refrain from enlarging, as the grounds 
upon which the claasificatiun of the varieties of the human spe- 
cies has been attempted in this paper are intended to be essen- 
tially philological, and that department of knowledge does not 
(as far as I am acquainted with it,) afford sufBcient data upon 
which the proposed classification should be thus far extended.* 

* I am happy 111 mectlug wHh a retnu'kable confirmation of my views re- 
specting the cannection between the language* of EMtem A^ and Ameika, 
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When, however, our philolt^cal knowledge shall become yet 
further railarged, it will be seen whether or not all the languages 
aS the earth, and the people speaking them, are referrible to the 
three distinct divisions which have thus been enumerated ; and 
it will also be definitely ascertained, whether these divisioiiB of 
languages are, like the distinct races of mankind to whom they 
belong, reducible to one common source. With respect to the 
former of these questions, there is good reaaon to believe that, 
sooner or later, it will be determined in the affirmative ; but, 
with regard to the latter of them, the opinion of philologists is 
already very decidedly in the negative. Speaking of the so- 
called Semitic (Hamitish) languages, M. de Schlegel remarks, 
" Elles sont apart de la famille Indo-Crermnnique. Aucun 
tour de force etymologique ne peut les ramener ^ une orig^ne 
commune ; les vains efforts des Hell^iEtfes HArauans sont con- 
danin^ pour toujours."* If the truth of this representation be 
established, we shall be compelled to have recourse to an ori- 
^nal formation of more than one primitive tongue ; an hypothe- 
cs which, in reality, is attended with no greater difficulty than 
.that of the original formation of a single language. 
LoiTDOS, SOtb Augiut 1834. 



Report by MM. Geoffroy St HUaire and De BlainvUle on the 
ZodogiaU ResuUa of t/te Travels ofM. Alcide dOrbtgny in 
■Souih America,/rom 1826-1833. 

Thk remarkable and splendid augmentations which our na- 
tional collections of natural history have for a long time received, 
have hem chiefly the result of voyages of circumnavigation, or 
at least of maritime expeditions, sent for the purpose of exploring 
the Southern Seas; and they consequently consist, for the most 
part, of the productions of the Indian ocean, of Australasia, and 
of the Pacific. In these drcumstances, the Directors of the 

(and also upon Tosaj other Important sulg'ecta,) In Dr ling's Ptea qfOia Orifin 
and Miffratioru qf &e Ftlgneiian Nation, which work was published almost d- 
nulttUKOiul; with m; Originei Biiiica, Februaiy 19. 1836. 
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Museum of Natural History conceived that it was necessary to 
employ the funds at tlmr disposal (uDfortuoately somewhat li- 
mited in amount) for the purpose of obtaining a scientific exa- 
mination of certain portions of the Auatic and Amencan Conti- 
nents. The very important results that were obtained, many 
years before, from the mission of Lalande, a preparer of zoolo- 
gical specimens, to the Cape of Good Hope, induced them agaiii 
to have recourse to a dmilar appointment. Indeed, there are 
few travels which have proved equally productive, in so short a 
time, and at so little expense, to our zoological and zootomical 
collections; but it must be admitted that they were not equally 
BO in scientific observadtHis. The managers of the Museum 
were therefore de^rous that the expeditions which they were 
about to send out, should be in a condition to advance the inte- 
rests of science, not only by collecting new objects, but also by 
making requisite observaticms on the places visited. With this 
view, two journeys were pn^ected at thesame time; one of them 
to explore the northern parts of India, penetrating as for as pos- 
able into the valleys and defiles of the Himalaya ; the other, to 
collect and make observations on the productions of South Ame- 
rica, traver^ng that continent from the shores of the Atlantic to 
those of the Padfic, and thus comprising Patagonia, Paraguay, 
and Bolivia, or higher Peru, and a portion of the Andes. The 
Directors could not, however, conceal from themselves the difil. 
culties attending these two enterprises, as they were unable, 
from the want of sufficient funds, especially at that particular 
period, to permit the travellers to be suitably accompanied. 
Indeed, the examination of the interior of a Qountry has many 
inconveniences not felt by those who explore it by sea. In the 
latter case, the naturaUst has usually one or two associates, and 
is besides almost always more or less assisted by the officers and 
others attached to the expedition, whenever the service permits, 
which is always the case when any halt is made, or the party 
goes on shore. Along with this aid, the travdier finds an easy 
transport for the objects which he ctdlects, as he has it in his 
power to embark tbem at pleasure. He possesses, either on 
ship-boaid or on shore, and in a suitable place, the necessary 
means for conveniently preparing and preserving specimms, 
S[nrits of wioe, or some other |H-efiervative liquor, jars, barrds, 
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boxea, cases, togetho: «it|i ^d of ey^y l(Bi4 fimn one or more 
qaaistanU, are almtM always read^ for bi^iy apd gan never be 
wholly awanUng, while fie codUqu^ in \ietiith ; and should be 
happen tobecome unwell, such advantages are iqtHvase^ in value. 
But it is unhappily very different with the continental traveller. 
Usually alone, in consequpnoe of the inability of the Directors 
of the Museum to make a tpore liberal appointment, he can ex- 
pect no pssjstapce while he continue well, nor even if he should 
happen to fall into bod health i De can obtpin neither advice 
qor asustance ^mong*!! people with vhoee very language he ia 
wholly unacquainted. The means of transporting his baggage 
ore not only very expenave, dnce it can be diHie tmly by hirii^ 
men and beasts qf biirden ; but apathy great difficulty is expe- 
tienced by the roads, in countries but Uttle advanced ia civiliBK- 
tioiii being either entirely wanting^ t» of the most ioiipvfect de- 
scriptioa The nteans of preserving vh^ he ia alir^ya obliged 
to cftfry along wit{i him, t)ius become gr^tly limited. The col- 
lectious which he has the good fortune to make, gtadually be- 
OKning more bulky, and consequently mon embarrasaag, as ha 
proceeds, occa^on a continnal increase of trouble wid «paise, 
until he has it in his power, sider a longer ot shwler time, to 
transmit tl^em to some sea-port, wher^ they may be shipped for 
Europe whenevCT a favpurahte opportunity occurs. In these 
drcumstanc«a, it wo^ldbt! a matter of the greatest Importance to 
conunental traveling, first, for their oifn rafety, and secondly, 
for that of the collections, which ars always made with gnat 
tnouble, that travels for illustrating natural histiH'y shoidd be so 
arranged, that the naturalist vbois obiedy to be employed aa 
an observer, should have along with him an intelligent assistant, 
who might collect and prepare the o^ject^ and at the same twie 
increase the security of the ct^ections in circumBtanoes (^unfore- 
seen difficulty. 

These preliminary reHections have been naturally suggested 
by the unfortupate ntuation in which tiie two naturahsts were 
placed, who were sheeted by the Sirectws of the Museum to 
execute the plan which they conceived useful to the prograss of 
Bcieace. Although both young and vigtvous, <xie of them,. M. 
Jacquemont, who was sept to India, snnic just at the moment of 
his letuni, and in the midst of his rich adkctioDS, the ff^eatet 
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port of which were already embarked ibr £urq>e. The other, 
M. d'Orbigny, whose deatinadon was South America, kept u% 
for two years in the greatest uneaaness, both for hb own fate 
and that of his oollecti<xiB ; and we hate learned nnce his re- 
turn, that without the assistance of every kind which he re- 
oeived, in the most noble and generous manner, from the Go- 
vernment aud Freadent of Uie Republic of Bolivia, hie mission 
would have proved nearly a fulure. I^ us K^oice, however, 
that it has not been so, for he has arrived with seventeen cases 
well replenished, bendes those which he had pKviously sent, and 
such as are yet to ixhuc. ASler having laid these before the 
Directors of the Museum, who have already i^predaled tb^ 
value, be submits to the judgment of the Axademy the scientific 
muUs that flow from them. 

Reports on the Phytological, Geokigioal, and Get^rapfaical 
portions, will be laid before you by the os\\et members of the 
Commission ; that which M. Imdore Geofiroy Saint-Hilaire and 
myself have the' hcmoar to submit to yon, treats of the Zoology, 
and toudies, though unequally, on all the points of the animal 
aeries. We have scarcely need, I presume, to premise, that 
among bo many facts ^at have be^ ascertjuned, and new ani- 
mals colleded, our time will not permit us to do more than in- 
dicate summarily the most curious and interesting points, fol- 
lowing the MSB. of M. d^rbigny, and drawings made on the 
spot, while the animals were alive, or recently dead,— im advan- 
tage not so often enjoyed as is to be wi^ed. 

M. d'Orbigny^s manuseripts on the mollusoous animals — a 
branch of the subject to which he is particulariy attached— «re 
already com[Heted, and ready for publication. In the other de- 
partments they are less copious ; but the catalogues are com- 
plete, and carefully prepared, with numbers corresponding to 
those on the objects themselves ; so that each can be recc^ised 
in relation to its locality and the circumstances of its discovery. 
Often, too, there is a coloured figure of the whole animal, or 
having only such parts o^nred as ehange after death. 

The drawings, in general, are carefully finished, particularly 
those of the animals which M. d'Ortngny was mi^^ to bring with 
biro, or which are liable to become distorted or discoloured by 
the action <^ the liquor employed to preserve them. 
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Before drawing the attention of the Acodem; to the most in- 
tefesting animals of each tribe, we may be peiUHtted to say a 
few words respecting the route of the traTeller. 

Leaving France in June 1896, he did not return till 1834; 
hta journey has ^erefwe lasted for eight years. 

He embarked at Brest for Rio-Janeiro, passed from thence to 
MiHite- Video, and then to tbe mouth of the La PUta, at which 
point his observations commenced. 

In 1887, he traversed and examined the countries on the 
southern bank of that river, on his way to Buenos-Ayres. From 
tbenoe be repaired to the banks of tbe Parana, where he embarlc- 
ed for Uie frontiers of Paraguay ; visiting the provinces of Cor- 
rientes, Misaioos, Entrerios, and Saota-F^, and making obser-' 
vations as he advanced on the geol<^ical structure of the basin' 
(^ the Pampas, and, at the same time, oa the 6dies and mt^us- 
coUB animals in the rivers. 

Not being able to penetrate into Chili and Peru, fm- the dvil- 
wars which then desolated these unhappy countries, he deters 
mined to explore I^tagoiua, a country then little known, and 
which afforded interesting objects of research. But the natives 
having risen against the settlers, M. d^Orbigny was obliged (o 
shew his courage, by taking up arms in favour of tbe inhabi- 
tants. 

He traversed Patagonia from the 89° to the W of south lati- 
tude, and at last, after eight or nine months* stay in that pro- 
vince, returned with much difliculty to Buoios-Ayres. 

Id the mean while, he did not forget the purpose of his mis- 
sion ; for, as he could not reach Chili or Peru by land, he em- 
barked and sailed round Cape Horn, in order to reach them by 
sea. He arrived in Chili in 18S0; but as the dvil war con-* 
tinued at its height, be could not run tbe risk of entiering the 
country. He therefore took advantage of an opportunity that 
occurred for viuting the State of Bolivia, and, with this view, 
embarited for Peru. 

He vifflted, during bb route, the western declivity of tbe Cor- 
dilleras, a country bo arid, that it is destitute of all interest to 
the mxHoffat ; and mounted to the summit of the Andes, which 
presents an immense plain, and where the air is very highly ran- 
Red, and the dryness extreme; 
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It is on tbis plateau, however, about tweifty ge(^^|!^cal 
miles from the sea, that the most populous portions of the Re- 
public of Bbliria,' or hljgher Pern, are to be found ; and that on 
accoiMt of the great nitmber of Lanns and Alpttcas wluch occur 
on it. He ri»ted the natives who live in the interkv of the 
country^ advancing towards the east, in the province of Chiqui* 
tos. He then rejiuned the banks of the Paraguay, and pushd 
forward to Malto^roeso, belonging to Braral. 

After having vinted the numerous nations of Pafsgaay, «nd 
the province of Mojos, he reascended the river Firay, in ardet 
to reach Santa-Cruz with his- collections. After having again 
mounted to the most elevated parts of the Ctmjillera, where the 
mrefactioa of the air had nearly deprived htm of life,— observed 
the lake of TiUcaca, and employed three years in exploring all 
the regions of Upper Peru, — he again crossed the Cordillera of 
the Andes, descended on the side of Peru, and embarked on th« 
S6th July 18S£^ for Europe, where he arrived on the 4th of 
March 1^4: 

In the seven years during which this journey hatf continued, 
M. d'Orbigny has repeatedly crossed the Andes, and traveled the 
eontiDentof South America from the 11th to- the 4iSd d^^ree of 
south latitude ; he may thus be considered as having traveraed 
'^4,780 leagues, both by land and sea, including, it is true, bis 
two passages from the one continent to the other. 

Having enjoyed the opportunity of residing for so long a time 
in the countries he visited, M. d'Orbigny devoted his special «t^ 
tcntitm to'the study of the nations among whom he aojoumed, 
and which were seareely or not at all known even by the very 
descendants of th^r conquerors. He has studied the different 
degrees of civilization among the native tribes, from the Gui- 
chuas, whose average stature does not exceed 4 feet 9 inches 
(fFrendi- measure), to the Patagonians, so long regarded a» 
giants, whose medium height is 5 feet 5 inches. In general, ik 
appeared to M. d'Orlngay that the human race follow the same 
law as plants, that is to say, that they decrease in dze as we 
ascend trout the plains to the summits of the Andes.' 

M. d'Orbigny haslikewise directed his inquiries to the idioms- 
in useamong tfie native tribes, and he assures us that his ob- 
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BervRtionB on ttis Mibjcct baYe esteeded to loore than thiity dif- 
ferent natieiiB. 

He has also bro«^t'«ith4]iiatVo skulls^' fbiwd intfaeloiAbs 
of the uicicDt Pentvipnt, ^aod which are ver j remarluibie tntwo 
fespeots; first, in thenwelTe«, by thegenei^ tutrrownMs of the 
aaoimB, «Bd the flatteaing of the forehead ; and, aecondly, by 
the great rcaeniblaiice which they beta to the erania- of the an* 
dent inhabitatits of Avatea, ^acovered goBie- years t^iMwiit-Ai»> 
tiia. Od the saf^oeition that this extttaordiaary f(»i»tidoli of 
the crairitun is arUfitaal, as is cntainly- the case id regiurd to thoae 
of the an^mt Carifoees, it must Becessarity be adrsitted that the 
extraordinary oustoOi oi flattemng the foreheadfit^ infanta at a 
very early age existed also in Eun^j — in tbecM as wellaS'ia 
the new coodnent; or that a migration had taken plaee from 
onecouDti^ to the other, an oceuireBoe still moreia^trobable/ 
However this nt^ be, be^es the adAtional coofiraaation which 
M. 'd'Ortngny's obeervatiotas-baVegiTsnorthiB Beigalarityiin thfc 
crania of the ancient Peruvians, he has put us in possesion of 
tbe'slti^-themsriTett of fffiich previoUaly we hftd-o<riy 'tiwdels. 

Id theotsES of Mamntifo-o, B«i«fleia9wdl-a»ourown'C0U^ 
dims owes important additioBB to M. d'Orbigny's tca¥d^ and 
that in every order except tbo Pachydermata. 

Thusi in t[ie order Quadruraana, we have observed anew 
species of monkey, ei]ied toSaimiri (CaUHkriae SoUvieruu,- 
dH^b.), distingiiiriied by its loag^tail, the black colour of iu 
bead, and th^ ydlow tinge of jt^'onns : a beautiful seriefrof 4he 
howling monkey, which will enable' uh to coOfdete the'history 
(rf that reniaricsble species : a. aev efeaa-aS dotiroacouli, ^ gtf 
mis- so incompletBiy eataVJbhed by Humboldt, that' IlligW 
tbotight he might give it ihe'distinctive naeae of AcHtOf that'isi' 
without ears, althou^' it is one of its vharacten to have.thesC' 
(ngans lai^r ' than the other moAkeya : and a iineBpecnes'of' 
Ot«M((^ without ring9'0n.-the taiL 

As onr tratveller had' an af>portumty of seeitlg for a iong time- 
a great nuniber of di^rent species of moBknyB) he has be«i. 
enabled to rectify' some mistakes in th«r aaturalhistory ; thus 
he affirms that the species never intermingle, and that all Uie in- 
tlividuals of tbe nme species live, ^olusively togeti>er* He 
could also assign the exact limits of' their distributiou in South 
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AtlMticA. He -nerar mat' with than beyond 'the 27th degree of 
Bmnii JMitudc^ «iid-he obaerved tbattbe mwaber^ both <^ iodirU 
dmlB sdA 9p«Jm,'M'gKM«r in -the ptms-^Mn .ia the mouataiiH, 
toA th*t it diMmiabeB whb th« tanponOanv. 

Among the csrnivorouB antmalB, M. d^Orb%nj!-|artieulwlj 
studittd the bau, espaosUy thoK-onaed Twn^m t snd his^b^ 
wmtioin codfirm t^.bBlnt ascribed to themof-suekiag'lbt 
UMd<afiaaiaii^aatfn<B.«(>aM%'OTiinu experieooed bothin 
rehaias. to the people and mBles^ bet o a g iag to hia. oanmun. 
Such is rtieavidity of thWBe oMtam fm blood, tbttths va&vea 
are obliged to^nu thenight [wotected by nets, in nrdccto avoid 
tbaniy' and camfe%"to -that upubeir fowb and otbcr dom c eti e 
wiiiinds; The van^re geaeraUj- fixes on the napeof ihe neck 
or^badcofiu victim, tbtttbe latter may hare 'greater diffioukf 
in gettiaf^ifree^ wlneb, howerer, it BonetiiBes aoconptislies by 
n^fing on it» buki 

Having often net-widi the mepbitb or Rkonkf a sbhU cmnn- 
vorous animal allied' to,oarprie«st8,-he'bas'n«r'ooly been^able 
torectifyvhatis exaggerated Inthenun^r^f admitted ^tecies, 
but hH discoTered-another very distinct, peculiar to the Eouth- 
ein pwti of'AmencR^ He'hai aUaoaaMMdmA'anetbesal*- 
■l«e> slAL b^ifHcMnd fA'tbniFthe name, of > nrpUftt, and 
wUofa is sufleimtly strong and infectioos tO' be. felt at two 
koguee distmeeat sett, and which eompele even the jaguashMb' 
self to i^oBdoD his prey-) when a raepbili8bappei»'t«iapf)n)adb. 
The substance which diffuBes this odour is not, as has beesiao 
tongsnpposedt the urine of the antinalv buta lif^aJ-tnattBT<of a 
yelfow^gb-wMttf^oiouri'secreted by the amd glawie,'a»iBiinany 
-otbtrcaniivDFons-alitBials.- He has also'Teetificd'what baa so 
Img 'been said ^>oilt the ttowncw aadislu^^ haifaiu-'af' the 
aa^Hili'and has'asnn^ trimsdf'that: (be 'hriHt'attiibined.'to-it 
of l^ria{|<'it(«)f faU iroiB a ti^ee, when wiebing to deteead, is oat 
prsctiaed bytt, but is nttbo- to be* asaribed i to the caaAt' He 
hasj in -like -manner, observed' the tnanners df tW- ibiiubfrriu, . a 
nocturnal 'and fni^vOrOuft aBtmtdj . - 

M. d'OrbignyV taainmalogind «(dleUionB ooatain, ^beodest a 
fine example of the red wolf, first brought into this country by 
Humbi^t: alsa- an. aainwl whidi: frequents extensiw-plaioB, 
xS 
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and feeds chiefly on partridges, — a new species of fox, mudb 
dreaded by the natives of Patagonia,— «nd a beautiful specimeai 
of that species of bear named Urtus omattu bj M. F. Cuvier, 
of which the museum contains only a single etomf^ in a bad 
state of preservation. 

In the ftmily of seals, otjr ccJlections are indebted to him for 
a mt^ificent skeleton of the eared seal, and for the cranium o( 
a kiad of seal {phogue d trompe'), upwards of tweoty feet long, 
firming no doubt a new spedea. 

The edentated land animals, and particularly the armadillos, 
have been the subject of M. d'Orbigoy's observations ; he has, 
HI fact, collected many species either new or wanting to our col- 
lections, althou^ described upwards of fifty years UDce by 
D^Azara. By attending to their manners, he has ascertuned 
that many of them are of sufficiently carnivorous propennties to 
di»nter carcasses, while others feed exclusively on fruits. But 
in all, the flesh is eqaally white and agreeable to the taste, as 
he had often occasion to judge from experience. 

The family of edentated aquatic animals, or cetacete, has 
likewise been augmented by many new spedes. Of these the 
principal one belongs to the divisitm Delphinorhynchi, and in- 
habits nvers even more exclusively than that of the Ganges 
certainly never leaving them, since M. d'Orbigny found it 800 
leagues from the sea, in the Mamore. It is, beudes, remarka- 
ble in retuning at all ages the short bturs or moustaches on the 
muzzle.* 

But it is in the tribe of gtlawers that M. d'Orlngny has made 
the greatest number of discoveries, not only in species, but even 
in genera and subgenera. Besides many squirreb frOm the Cor- 
dilleras, we have remarked a new species of Ctenomys,— .4 very 
interesting collection of Viscacbes and of Chinchillas, with ske- 
letons, — many species o( rats or of campagnola, and a new spe- 
des of rabbit which does not burrow,— a species, likewise new, 
of Agouti, with two fingers only on the hinder legs, — two or 
three spedes of cobay, or Guiaea~pig, which inhabit the most 
elevated regions of Patagonia, — and, lastly, t*o other gnawer« 

■ This new apedea ia figured and deacribed by W. d'Orbign/ under tEe 
name of Inia BalMmiit, in the third Tolnine of the Nouvellee Aniulee du 
MuKun d'BtstoIre NatureUe. 
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froni Chili, which one of us, M. I. GeoSroy St Hilaire, regard 
as the types of nev genera. 

M. d^!)rbigny eotujeivee that we must cancel the two apecaeB 
of Coenden, admitted by some mammal<^ats, as their difier- 
ences depend merely on the changes of their cowering in sum- 
mer and" in winter. 

Among the ungulated animals, it is desening of being re- 
marked, that our traveller met with only one species of tapir; 
and that of the small humpless camels of America, there are at 
least four distinct species, viz. the lama and the alpaca, which 
are domesticated ; and the guanaco and the vigogna, which have 
never been reduced ^o diat state, and which rafuse to couple 
with the two others. 

The genus Cervus has supplied hira with five species ; one of 
which {Cervus Anttsensia, d'Orb.), from the eastern declivity of 
the Cordillera, is entirely new, and remarkable for having hair 
that can be broken like that of the musk-deer : also the elk, 
which belongs to the divi^on of deer properly so called ; be- 
sides some others wanting to our collections, although long since 
described by U'Azara. 

With regard to the bovine tribe, using this word in its moat 
comprehensive sense, and ex-tending it to all the ruminating 
animals wiih horns, it is worthy of remark, that M. d'Orbigny 
met with no species unknown to previous travellers. The genos 
Bus, therefore, which is so rich in the Old World, and particularly 
in Africa, is represented in America by three or four species 
which do not range beyond the Gulf of Mexico. Our domes- 
tic OS, and also the horse, having been transported to South 
America shortly after its conquest, have propagated every where 
in an astonishing manner, and constitute one of the sources -of 
the commercial wealth of the country. 

Finally, in the subclass of Didelpbis, M. d^Orbtgny has like^ 
wise collected some new species of opossum, from which it ap- 
pears that this genus is found in all parts of the American 
continent. 

Upon the whole, one of the commissioners, M. J. Geofiroy St 
Hilaire, who, fromhis situation, is most familiar with themam- 
miferous animals, believes that he may estimate the number of 
■new species of mammiferee discovered by M. d*OrlMgny at 
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forty-six, •<-« number which must be admitted to be very, eond- 
dentble, whea we remember that the total Amount of these ani- 
mals, acoording to tbe moU complete catalogues, docs not exceed 
laOO. But it is in the ckss of \»tA» that' icisiiCe and our col- 
lections are stiU mert! indebted to- M: d^Orfaigny's expedition : 
the number even of new apaaea is much too great for us to . be 
Able to enter. i»to «udi dalmls sf lAtetD n sk bav« done with tbe 
mammalia. 

Thefamily of parakeets, will,' be Augmented by many bewni- 
fiil speciea of ! parakeets ^ttpetiy. to. called, as well as the sub- 
genera Ara aod Pemicba. 

Among tbe birds of prey, bendes magnifiqeot example^ oi the 
condor, or great vulture of the Andes, we .have notiped some 
baattiful- species ot eagles. 
'iTbe tribe of ictimbers comprises two individuals of that su- 
perb species «f, araeari which we described for the first time in 
thereport madeto the Academy on tbeexpedidon of M. Eydoux, 
as well as many new woodpeckers, and a couraucou, remarkable 
Ear tbe beauty .and ridtiwM of itg plumage. 

But it is in the almost innumerable order <£ passerine lurds 
that the greats portion of M. d'Orbigny's ornithological riches 
KPe to be placed, since his catalogue contains at least SOO spmes. 
Among the^e, U- GsoStoy- regwds as most deserving of ^notice, 
two new spenes of thrush mtb huge cUw8 (Megalonys) ; a 
great tniUHbec, of flyrCAt^hers, some ttf which are very, remark- 
riale ; the beautiful coq de rofhe of Peru, with red wings and a 
black tail, the female dull brownish red, but imfortunately 
without any^part of the sk^lston ; some very b^utiful procns ; 
new ^>0ttea-of jUaoiJfin, a^d of tai^juas, one of tbem the sixeof 
a omw^.widi a ciest of three. feathers, and of great hriUiancy in 
its colours; a new species i^ phytottxna ; many ijare.speciss.of 
mi^jpi^.ooe.'Af them altogether new; lastly, about fifty species 
, of htimBiiBg-bird8,.Bmrly a dozen of which were previously, un- 
kaeHvnj.and five or mx very rare in collections. Besides t^es^ 
M. 6. St Hilaire is of opinion that each of tbe following pug^t 
Un fenn:new genera:— A iMid referable to the.genui Ainpdii 
of LinnseUB, remarkable for its beautiful aod uniform ^reen 
eoleuri«Bd red bill; another allied to the starling; a third ap* 
prosdung certhia, but remarkable for its siagular hook^aped 
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bill ; lastly,' three ar-four atben from PaUgonia and the Aodes, 
which could not properiy be fAaeed io any of the .geoera already . 
constitatecl. 

The pigeon tribe will HkewiBe be-«»epewed"l^' the addition ' 
ofntooy new speoiea. 

The- giffiqaoeou» tribe will Teccive -maDy important addi- 
liaaai-aaiaag otherB, thegeBera-tinaniaU'aiKl ttBochoFus, «s(a- 
Uished by M. Eachscboltzon a species of bird sentby our tra- 
TdlertotbeiQiHeum; besides two new spccieR with tndactylated 
feeti oae -from Pategonia, the other from the higher regions «f 
the Andes, and whichaeem to admit i^ being foraied int» two 
genera, - whioh have secordisgly been established by M. I. 
Gfiofiroy, ' under the name of EudroHiia. Unfortunately, -M. 
d'Orbigny, not being aware of the importance of possessing the' 
skeleton, or, at least, the ^stemid apparatus c^ those birds inter- 
mediate betwem the pigeons and the ^lUinacew, has preserved 
nothing but thdr skins. This has likewise been' the-case with 
the hoAzins and pendopes that he met with, so that tlteir place - 
in the series may yet be regarded as doubtful. 

ThecufwHVs appear to have fomished a less abundant har- 
vest. We may mention, however, a ctMoplete series at all ages' 
of nandou, a species of ostrich with three toes, itlostrated by a 
beautifnl'Skeleten; a- fine examfrfe of th« bumphed -kamiehi; 
as -well as a-new-spedes of-i^smij of phenicoptera or flamingo, 
of foul({ue,'and of phalarope. 

Of the palmipedes, 'H. d'Orlngny has collected in his travels 
tw«nty.jfive species of the 'extensive genus jinas L. the greater 
part tff which are unknown to Bataralista. 

In general, the omitholo^cal aspect of the' unexplored coun- 
tries of South America, {H-eaents nothing very peculiar. Only 
one or two- epecies- have be«i remarked which could be regarded 
a9 identical with' the Ixrds iof Europe. It. may also be noticed, 
that M. d'<%igny figured and coloured, with great care, while 
the specimens were yet fredi, the eyes and beaks of all the birds 
that he collected, as well as ihar eggs, and that he n^leoted no 
oppOTtunity of obeerving'their habits and periodical- migratioos. 
Among other facts, he remarked that the Jni is not the only 
bird which makes a nest common ta many females, as he found 
a species of cuckoo, and a par^eet, which follow the same 
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practice. He also noticed that nun; birds, buit^ nesUidl-the 
year; tor example, gulls and goatsuckers. 

The class of reptiles appears not to have ofiered tp "M, d'Or- 
bigay nearly so many sul^ects of ohservation as that of binds. 
Every where indeed it is much more restricted both io species 
and individuals. His t^t^logu^ do Dot extend beyond 119- 
. From the in3pe<^OD we have made of them, we perceive that 
his collection cont^ns several emydes or fresh- water tortmses, rate 
of T'hich seems to be quite new : also several land torttnses, of 
which the T. carboaaria of Spix was a desideratum to our coir 
lections. But there is do example of trionyx, or scdl tortmse, none 
qS which seem to exist in the great rivers of South America. M- 
d'Orbigny has, however, oft^ met with the crocodile with bony 
eyelids. 

In the tUviucm of Saurian r^tiles, he has observed many 
kinds of ameiva ; a ^tecies alli^ to the tropidolepis, or lizard 
with spiny scales; a second sp^i« of the genera doryphora 
and opiurtai a new chalcidis, which, on account of the ease with 
which its tail can he broken, the natives n^e aceriOa, or steel 
serpent, and which they regard, no doubt erroneously, as very 
dangerous; and, lastly^ two di^ntjt spet^es, which nviy form« 
generic group allied to !Ecpbi motes. 

In .the division of Ophidians, some new species may likewise 
be remarked, but of this it is more difficult to speak with asr 
surance. M. d'Orbigny has never met with aquatic serpents^ 
which are so common in the Indian Seas; but he has met with 
a spedes of Croti^s or rattle-snake, a^ far as the 27th degree 
south, becoming more ^common in the north, and some true 
vipers. Of the £ftyptwo species of serpents which he has col- 
lect^, five or six only are poisonous. 

The class pf Amphibia, jud^ng from what M.d'Orbigny has 
seen of it, is much poorer io ^hose parts of America which he 
has examined, than that of reptiles. Indeed he has met with 
no examples, except an enormous toad, about a foot long, some 
new species of frpg, and of hyla ; but no teirestrial or aquatic 
salamander, no siren, or other alli^ genera, which are so gene- 
rally distributed over North America. Neither did be observe 
any kind of pipa, or coccilido. 

But he baa been more fortunate io the class of Fishes, particu- 
larly fresh-water fishes, which were to be collected from all the , 
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tribtKffiries of (he La Plata, and from that river itaelf. He o\y- 
served, however, butone specks of Cyprinus, wbicb afKirds ao 
many in northern Europe. This genus seeias to be retraced ia 
South America by that of the SUuri, only one of which, on 
(be other hand, e^itXa in Europe. Thus M. d'Orbigny enu. 
merates eighteen or twenty ^pedes in his cataloguefi, very va- 
riable in fbnn, and consequently exempKfying many cf the ge- 
nera rec«itly constructed. Some of thetn are of gigantic size, 
measuring two.or three metres in length. The salmon are like- 
wise Dumermis both in individuals and species, and many of 
them are no doubt new. The same may be said of a kind ot 
jnullet, of perch, ludo-perch, and blenny, which we have seen 
£gured in his atlas. He nowhere observed any species of ed, 
which appear to be replaced by the Synbranchi^ He speaks 
of Clupete and Atherinfe found in the Plata, at 100 leagues 
from its mouth ; of Plaice, in ihe Parana, at the distance of up- 
wards of 150 leagues from the sea ; and of a kind of Sole, 390 
leagues distant from the sea, on the frontiers of Paraguay. 

He observed a kind of Pastenagua, or armed fresh-water ray, 
aad also a lamprey, in the rivers of Patagonia, bnt no sturgeon. 

Thus with the exception of salmon, which are pretty common 
in the South American rivei«, the ichthyological physiogiHMny 
of these countries may be said to be more peculiar than that of 
the birds. 

The molluscous xruculated animals which presfflited them- 
sdves to M. d'OrNgny's observation, are not nuinerous ; the few 
genera which constitute that subtype being all pelagic or littoral, 
and our traveller, aecording to his instru<^ons, exploring chiefly, 
or almost exclusively, the interior c^ the country. 

But his investigations have been carefully directed to such of 
ilie mollusca as inhi^t fresh-water. Not that be has neglected 
to observe, describe, and what is still better, to figure, the 
poulpes, the seches, the calmars, and marine shells which he met 
with in his passage from Europe to America, — tram the eastern 
side of the latter country to the western, -^and finally, in his re- 
turn to Europe. Indeed we have noticed a condderable number 
of pteropodes, firoles, and of doris ; a canceUarious animal, re- 
markable for the absence of the respiratory tube, a fact well in- 
dicated by the shell ; many natices, and tryptostomae, &c. But 
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it ifl chiefty. in the order FadmoJinuif^ifeT in tbe «Uh <^ Ce^a- 
Itdii, and id tb« £unily SubmydlUGae, aad likewise in the dan 
of Aeephididi], tfaat M. dX>rlMgay has collected ifadls, and nude 
observ«tioDS aod deawiiigs from the living subject, highly, de- 
wrving of itttentioB. We now know that tb« genera Unio md 
Anodonto, brth of them eo lidi io Tuied and remarkably fbrned 
diells in the lakes and rivenof North America, are likewise very 
numerouk in the tnbotaries of LaPlata, which flow downthe 
eastern side of the Cordilleras in Paraguay. Among^the^uMt 
interesting, we have remarked a. spedes of Anodonta, the riiell 
of which is foroied like a lithndaine muscle, or of a pbolas, and 
which' lives placed perpendicularly in a hole, riang and descend- 
vog byapecidimr kiadofmechaaiem in tlie structure of tkefoot^ 
aevendtrue unios, provided with a resfnratory tube still more 
devek^>ed than in the irittinia of the Nile ; lastly, certain. spedes 
in which the hinge demonstrates, better than any specimen pro- 
vioudy in conchyliological oJlections, the passage of the genua 
Castalia of Lamarck to the unios. 

When eroasmg the ocean, M. d'Orlugny n^lected no- oppor> 
tunity that occurred tp him of exatrnning tbe biphores, diphyes, 
moA berSes. While studying these, drawing and oolouring 
them fn»n living ensmples, be dofditksB will have observed 
some new ftiets, or his observations will . serve to complete vhtf 
was imperfectly known ; and it ia more than probaUe that be 
^as fouodAome new sftedes which had esosped the reseanihes of 
MM. deChnoitso, Eschscboltz, Quay, and Gaymard, to whom 
.the 'BcieDoe«wes bo many inteicstiog facts. 

! The same observations nay be made i«BpectiBg the awdusse 
or types of the radiated animals, which, as bang pelagic, wm« 
■Ktsessarilyi nKwe frequentt)! pMsented lo-M. d'Orhsgny''B<ob3er- 
ivations,^(tliaa die-ecliindK, nndceporesy poIypiarue,.and zoophy- 
tarite, of which 'be has broaghti home but a.Hnall-Dumber,'as 
^se ammalfl •are mon «r> less littoral, being ueuidly faundt fixed 
to rooks. Indeed we haveDOtked a considerable nui>4>er of 
-medoss belonging to the -genera Equorea, G«nMiya, Aurelia, 
Ghrygaoris, and Bhysostoma, drawn and coloured with sufficient 
carC' to admit of bdng employed, in the^ absence of the animals 
themselves, which are so difficult to preserve, in iltuMraCing a 
■ work which may benefit the sdence. 

n,g,i,7c.dbyG00'^lc 



The Megatfmium a Spetie* of Jtvi^iiUlo. Sll 

, luSttif vhea we kvftw ^t M. fFOTbigey hMobaaytsi €SSO 

qmies of-wuimJi, Ui«>«moiwt.<rf tboK flWUioed ia his «atib- 
l(^es, which are prepared ^vith ajjegree of esre desa^iBg.'of 
aH-.c<wfi^99ce, it ee^ns juat.toCDncUwle» that hayiog' viaitcd, not 
iDAUirpory manner, bMt re^dingtfor s loDger or gborlcrpmod 
ia «fl<J)T Gountneg Hll timi imperfectly or altogetjier unknftWD, 
ibe.aumber oFnew species, he.hM obtained must'be very ooom- 
derable, cfpeciatly among: the majnaitf«rfe, birds, and hesapod 
ipsoets, as well as^ainwig'iGsbes.aiidiiiv^vateriB^llB. 

-SfllMe^beciing tbe B^icnt tmrGreo\«g^rmiot^ vQ-imrmithy 
M. OcfS^^WBrmmy mM, AiA.il. iX^Mig/Bf -dad mttrmf^ 
fossil' organic bodies. Thus we have aeeia, with nuich iotweBt, 
unquestionable examples of mebnie (Km very old water depo- 
ats, «s w:ell as trilobiteB. We have nouoed among the coUec- 
lioii»<mly one aninKmite,:but no belemnite ; but in tbe tertiary 
Kid quaternary deposits, he found the remains of - carmvorqus 
and gnawing aoiinals, which he »uppoBe^,iperIup6 natter. ba^Iy, 
to be djfi«rent fmn those now- etxi^ng. Ho baS;fj|«wn:iH a 
coloured drawing of tbe . half of .an. under ja^y,|tiUi ntfliflmg itJte 
teeth, of a great species of ' AfnaUxlon.; «od be- Iw}; ^Kvjoudy 
lent, some yearsbefoi^ hie return, a tilaiaaod^esi)^ teeth 
of that ^gantic animal (Megathenum), wl^ J^a£.lneR.<«tn>- 
neously (soi)je«t«red to' be a, species of A^^h, "but which, ja 
reality,' is a troe-spe^ee of «FEaadi]lo,>ab!9Ut the.«tze of.a^waU 
ejepbwdt. The occurrflBce cf :tb«»e; leiwHicb itisay bftrWBlHfcfd. 
overturqs tbehypotbeHiBof Buffiwi, tbftt.'APwripfkhad BrtWBHpp 
ported soiniale of larger ejze iimn the t<^ *. 



JfaoT^tiw ofIh-atpmg^Ma«hhiTgi^Magitltriftg:ff»:V»- 

riatums:^<i^e Tide find Wind'f' By GawtMs-AiBWWW. 
' GiviLiX^neer-, Bendent Ko^^e^K JJoaQ'^SlMge .Works, 
EdjnJ^iH^h. . With a Plate. 

UpoM'the occorrence of extraordinary drcumstances Aat oa- 
casionaUy attend th^ flow of the tide, cauinng it so far to depart 
from the ordinary course of naturej as to^ engage the particular 
attention of scientific observers, it is generally a sut^ectof deep 

■ NouvelleB Annales dea Muaeum d'Histoire Natuielle, t iiL p> (ll. 
t Bnd before tbe Society itf Arts 19th Jaiiuaij'nSL ' ' _, 
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regret that aatisfkctory eridence cannot be obtained <^the pecuUxr 
combinatioD and chaages of circumataDces which preceded and 
gave rise to such remarkable events. 

It is peculiar to such events, that, not being subject to perio- 
dical recurrence^ they cannot possibljr be foreseen ; and, dmilar 
to the prepress of a disease, its approach is only known Bub- 
sequeQt to the period at which the creating causes commenced 
their operation, whereby the vigilance of practical observers is 
rendered abortive, the result of their labour \mng merely a 
minute historic^ record of facts, conveying such an iosufficient 
account of the drcumstancea from which those facts resulted, as 
to ^ve but little atd to the genuine advancement of science. 

The mode usually adopted of r^stering natural phenomena, 
connsts (^ noting down the state c^ things at particular periods 
of the day, best suiting the general convenience of the observer. 
Were the changes of natural phenomena subject to periodical 
occurrence, this system, diligently attended to, may be suffi- 
ciently aatis^ictory i but, tn the existing state of nature, nume- 
rous circumstances, deeply involved in the production of subse- 
<Juent remarkable events, pass unheeded. 

For instance ; the wind is frequently known to blow from all 
pointsof the compass in the space of a few hours. This must ne- 
cessarily create strange atmospherical disturbances in some shape 
or other; and yet, should it happen during the night, or if the 
attention of a recorder of atmospherical changes be otherwise 
d«nanded fur a few hours, the event would not appear upon bis 
record, which omission would probably lead to false concluNons 
as to the origin of a subsequent matter of investigation. Thus 
the laborious researches and happy conclusions of theoretical . 
speculators may frequently be condemned as useless, upon the 
fallacious testimony of pretended practical observati<Hi8. 

Natural phenomena are so constantly in action, and subject to 
^ucfa incessant fluctuations, that the most persevn-ing diligence 
of man is scarcely competent to furnish data sufficiently com- 
plete to form the basis for a standard rule, or test the truth or 
fallacy of theoretical deductions. 

The numerous difficulties attending the present system of re- 
cord, and the objections to which it is liable, are too evident to 
require further remarks in order to. shew the comparative advan- 
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tages that would result from the constant operation of a self-act- 
ing machine, aoconstructed as to fumish the data required in that 
interesting branch of science connected with the motitxis of the 
tide. 

I now proceed to describe the mechanism represented in the 
accompanying drawing. 

The general. principle of the machine is such, that a circular 
dial being fixed to the axle of a clock, revolves with a uniform 
molkm once in twenty-four hours ; a pencil is also moved verti- 
cally up and down by the rise and fall of the tide ; which com- 
bined motions of the dial and pencil trace a cUrve upon the face 
of the dial, whereby the height of the tide, at any particular pe> 
riod of time, may be ascertained, also the time of high and low 
water, and the variable rate of ascent and descent. 

The direction of the wind is indicated by a circular dial fixed 
horizontally to the vertical axis of a wind-vane. And, by means 
of the clock, a pencil is made to move unifonnly, ai a given rate^ 
from the centre of the dial towards the <nrcumferelice, so that if 
the wind remain stationary upon any pmnt of the cc»npa6B, the 
mark traced by the pencil mil be a straight line, radiating from 
the centre of the dial ; but if ibe wind be changing, the dial 
wilt revolve, and the combined motions of the dial and pennl 
will trace out a curve by which the direction of the wind at any 
particular period of time will be indicated. 

Fig.l. Fl. III. represents the general elevation of the machine-. 
It need not necessarily be formed as here represented, it b«Dg 
merely required that the weather-vane be properly elevated to b« 
freely acted upon by all winds. 

Fig. 2. represents the interior construction of the machine 
A is a case incloung a strong clock, Khich causes the dial-plate 
BC, fixed to its shaft, to revolve once in twenty<four hours. D it 
a large air-tight vessel, which, floating on the surface of the wa- 
ter, ascends and descends agreeably to the rise and fall of the 
tide, and thereby causes the wheel £F to revolve. 6 is a small 
jHnion fixed to the axle of the wheel, and working into the rack 
HK, to which the pencil L. is fixed. By this construction the 
pencil will be moved vertically up and down agreeably to the 
rise and fall of the tide, and as the circular dial-plate, fixed to 
tlie duA of the clock is turned round, the pencil will trace out 
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a Gurvft line upon tbe bee of the diaL M repreflents the) shaft 
of tbe: winijfwiff, to which the wind-dial NO is fixed. A screw 
is cut upCRB'the shaft of the cloek^ which i» suppoted totum 
rouDd once io twenty-four hours, aod the pencil F being vu^ 
lied by an > snn projecting from the not Q, nicely fitted 'to the 
nsaemaaA. AaSt of the clodc, it fii^km Uut^.m.tfae^DOuneirf' 
twcn^^our houii,-tbe.paMil'is-nDveet thnmgb^ttspMKMpni t* 
the distance betwcvn'two threwis of'tiw.-aciv«i aadthM<ef<»« 
coMtootly moTOS at a uiaform iiiln riiiiii lliii niaHii nf lligrwlirf; 
£al N O towards ths oirctuaference ; whilst, at the ssm*' dnia« 
tbe rariEttion'of' the wind cautet the dial to retrolve, by which 
confaaediDotiaiisaGiinneJtae will be'traced' upon tbe-facei ttf 

In order tn iiihilhii ti ill! Tit pnit rtartilj inttir tniedi'' 
reotion ofithewind, and nMndjeot tothecoDstiafi"nbrtitieti3, 
aBdoocanoD^inniettestowhiahvases, wanting sMisMgslatiDg 
cotitiitraiice, ace geaail^y sufa^t, a gn^ futcfaed . wheel R S,' . 
is fixed to-thft Tane-^afi, which wheel, working into^he pitrion 
T V, caum-'&ofi to rerotre in the doee-faox W, filled irith fluids 
The reststaon diua <^poBed to anysudden and vitdem motion 
of tbe fans, wiH cause the vane to tnove Bt«idtjy> But the re- 
nstarace to the fans^ when TDOrtng in the fluid with a Btow'steady 
niotioa, will be so nnalHis not to afect, in axfamoMit degna^ 
the truth with v^icK the^vana tvotddlaiiktfUthcdbaeiianf di* 

Fig. S. is svieW'Of the face of the mat^ne,' tbe pannel bring 
remoTed. The letters on ftp S are placed agreeatdy to flg; S. 

Fig. 4. represents tbe face of- the tide-dial, witha supposed 
tidal-curve traced'Upon itjin half a lunation or mthe interval 
betwewa thenew-aodfiiymooa. In fffaAiee, the dial-is flup- 
poaedto be S feet in cUnseieiS' and'tlie flse^of an ortUmary 
apring-^idelironlow'tohigbJwaier vaA SXi texfij whiidi Hiieal 
moijon, being reduted by the wbeMand j^ion turned by-tfa« 
float, is here arranged so as-towovfe the penal rimmgh^spaet 
of lOiaobes. Tbenfow, as the tide rises or falls 1 Jbot; the 
peno^ woalduoend or descend'^ itich. Ateach time t^ tide, tbe 
cttlrve will fttfma vertex. If we wish to deterffliBe tbe timieitf 
high or: loW' water for any {xuticular Ude, we have to dmw* 
straigbtiinefrom the centre of the dialj throdg^the conrespind- 
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log vertex of the tidal curre, and produce tbe tine to the bcnitt- 
'dn^; the poatat which it cut* the houf-ciivle wUl indicate the 
tine reqtured. Tbe rtate of tide at sny partici^r time of a gi~ 
TOi day, ift determined by drawiog a line fnan the centre of the 
dial, to the paint in the hxme-drde- eotieapaaiiag to the giren 
tune, and measuriag at wbat'disttfiae from theoentteit cats the 
:tidal curve for that day. 

The ordinary ceuroeof natine will produce unifi>rmity in tbe 
Mirtour of the curves desccibbd, but any tstraordinary obetn'- 
jotce will be atrikiDgly indicated by a correqxmdiag dittoitiou. 

For instanee, suppose Otk lane repceeeuted in B'tg, i: to ban 
been fixed to the dial-plate on the \tt dayof apartidiUriiKaitbt 
we obeare, that during nine days the ourve foUovs a general 
law» diewiag that nothing extraordinary happened ; but we find 
that, on die 10^ day of die month, tbe Uderose4fcet fiinehes 
higher than wasto be expected from the ordinuy eouree of tw 
tnn^ Bttained'higb' water at 83 minutes past ^^t in tbe ereo- 
ing, remained 57 minutes at its highest elevation, and tben-de" 
ec^tdad'S'feet-inlheoDurse'of J30miautea; the'SHbsequent low 
tideappearsto havetakeaiplaeeet'SiiuButespfiet-itbne in die 
morning of the llUi, and fell 1 foot inefaes bdow what was to 
be expected; and -similarly, other extraordkiary oircunistaBeea 
would be indicated by a correspont^og extraordinary feature ia 
the ccmtour of the tidal curve. 

. Fig. 5. repreeeuts a face supposed to be tsk^ifrom -the wind- 
dial. To detetUune the direction of the- wind at any particukr 
period] take a distance -upon the seale (mwsurii^ from^ the cen- 
tre) corraspondiitg to the- given time, and with. that distanceras 
a radius, describe a drcle about tbeceatreof d>e faee/ Th^in^ 
tersection of' the drcle with the . wind^eurve, niU indiaate'tbe 
point of the cenpaas ■ from which the wind blew at the givea 
IJme. As Icmgias the widd blows stsodUy with a< geall* breeaev 
the fans placed in the box Wwill-e&otuaUyprev^itraDy violent 
agitation from .affecting^ die vane, and consequently the ■ pencil 
;irill describe aclear line. ' But it is intended, that if the wind 
blow with regularity and considerable' foree, the vane -may be 
dightly agitated, in order that vitJent winds' may be indicated 
by som^ remarkable fe^ure upao t)ie wind dial-face, shewii^ us, 
after ctwndtraUe experience and ofasenatioo of ..the aotioa of 
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the machine, under what appellation the wind that blew at any 
particular period may be classed, together with the point c^ the 
compass from which it blew. Thus, for instance, supposing the 
wind dial-face, represented in Fig. ff, to have been applied on the 
1st day of a particular montb, we €ad that during (he 1st, 
Sd, and until midday of the 8d, the wind gradually veered from 
N. to N.G. by E., when it commenced a strong breeze, which 
eonttnued till about ax. o'clock in (Jie evening of the 7tfa, The 
wind then rapidly turned to the N., from which quarter it blew 
furiously until about ax o'clock p. m. of the 10th. It then sub- 
fflded, and gradually veered by the W. to the S. and S.E., and 
about midnight on the llth,- blew hard from the S., and so con- 
tinued till midday on the 16th, and so on. Thus, the direction 
of the wind, at any particuliar period, would be indicated with 
precaaion, and it is expected that the appearances on the face 
would enable us, after having experienced the action of the ma- 
ehine, to form a tolerably correct idea of the simullaneous state 
(^ the wind. 

In the construction of the machine, varioos particulars must 
be well attended to. For instance, the float will require to act . 
upon a surface of water undiatutlied by the waves of the sea, to 
secure which, the space for the float's action should be enclosed, 
the water having ingress and egress through a small aperture ; 
the aperture will be amply large, if its area be one square inch 
for each superficiqt foot of water surface that the enclosed space 
contuns. The dial-faces may be formed of thick white paper, 
made for the purpose, and kept with the required figures and 
divisions of the drcle ready printed upon them fit for use. A 
fresh face may be placed upon each dial plate once per month, 
or at such other regular periods as from experieoce may be found 
More convenient. The date should always be marked upon a 
Aew face upon its being fixed to the dial-plate, and the old faces 
carefully preserved. On the tide dial-faces, midday is denoted 
by the letter M, to distinguish it from midnight. 

The small tabes which contain the markers, are so ccmtrived, 
that a small slip of prepared black lead is forced with a gentle 
pressure against the face of the dial, by a slight wire spiral 
B{H-iitg enclosed in the tube, whereby a constant prant is kept 
Hp. Experience of the practical operation of the machtBe^ 
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VDuld doubtless suggest numerous improvenaents in the detail, 
especially as concerns the size of the dials and the motion of the 
pencils, which particulars will depend upon the nature of the 
investigations we may desire to make. It is, however, hoped, 
that the ftm^ing drawings will make the nature and consttuc- 
tion of the machine perfectly ioteltig^ble. 



Description and Drawings of an Improved Method of Making 
Screw Taps and Dies.* By John Rosison, Esq. Sec. R. S. E. 
and M. S. A. In a Letter to the Secretary. 

Dbah Sir, — In reply to your inquiries regarding the method 
of making Screw Taps and Dies, which I mentioned at a meet- 
ing of the Society of Arts about two years ago, I now beg leave 
to offer the following detailed description of them. 

1st, Of the Tap.— I propose that this should be made half 
round, as it will be found that a tap formed in this way will cut 
a full clear thread, (even if it may be of a sharp pitch,) with- 
out making up any part of it by the burr, as is almost univer- 
sally the case, when blunt-edged or grooved taps are used. 

It has sometimes been objected to me by persons who had 
not seen half-round taps in use, that, from their containing less 
flubsiance than the common ibrms do, they must be very liable 
to be broken by the strain required to turn them in the work. 
It is proved, however, by experience, that the strain in their case 
is so much smaller than usual, that there is even less chance of 
breaking them than the stouter ones. Workmen are aware 
that a half-round opening bit makes a better hole, and cuts 
faster than a five-sided one, and yet that it requires less force 
to use it. 

The method I recommend for constructing such taps, is to 
begin by making the screwed part cylindric, or of equal diame- 
ter up to the point ; then to turn off five or six turns of the 
thread from the point, leavmg just a faint trace of the bottom 
of the thread. This portion of the tap then serves as a gauge for 
the size of the hole to be tapped, and as a guide for entering the 
■Bead be&re theSodetj of Art^ l«h November 1B29. 
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Up &irty into the voric. Tbe rest of the thread, tiom tfaii ban 
pottioQ. to. witfaiD a few threads of tbe upper end of the ti^ 
should hare the angle turned off, begianing by removing oearly 
the whole of it, and taking less and less as the other end is ap- 
proached, wh»e five or eix turns of the thread should he \di 
enture. Wh«i this has been done, then one nde of the tap should 
be 61ed or ground away, giving nearly the form of a half-round 
opening bit. 

2rf, Of the Wes. — It appears to me, that these should he 
made so as to hare only one or two cutting pcnnts, instead of the 
multiplitntypresented in the constructions usually adopted. With 
this view, I form one of the dies so as to act merely as a guide, 
and the other die to cut by one. or two threads only. The figure 
is a representation 
(^ dies made in this 
way. The die A 
has the thread filed 
. away at a a, so as 
' to admit theUwlt 
which is to be 
t screwed, to apply 
itself sdidity to the cavity ; while in the die B, so much of the 
thread is cut out as to Wve only about two turns. The die b 
may be whetted when its cutting edge becomes blunt, by being 
ground in the direction of the dotted line d ; and as the tap is 
likewise susceptible of bnng kept in a sharp cutting state, it 
must be the fault of the workmen if as clean threads be not 
produced by these means, as can be made by the chasing tool 
in the turning lathe, and with the advantage of not bang liable 
to be irregular in pitch or diameter. 

As few operations recur more frequently tn practical mechanics, 
than the making of screws, any thing which facilitates this opera- 
tion, or which etables workmen to produce better work at the 
same expense of time and trouble, is deserving of examination. I 
hope, therefore, that such members of the Society of Arts as may 
have the means of testing the accuracy of what I have stated above, 
will think it right to do so, and to communicate to the Society the 
result of their trials. In all the cases Which have come within my 
own knowledge, the trial has been very successful. I have had a 
most favourable report from the persons concerned in erecting the 
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beratiftil printii^ machinery used in the Bank of Ireland, and 
itf fhis city the pUn has been found useful in making up 
gaa>£tUags, and even in such beavj work as screwing the 
shoulders and the nuts of the axlra of carriages. 

On fiTidiriff the Dew-point, ^c, ^rom the Cold induced hy the 
Evaporation of Water. By H. Meixlb, Esq. Commu- 
nicated by the Author. 
I MIGHT have felt a httle flattered by the approbation which 
the ingeniouB audior of the article Vol. xvii. page 330, of this 
Joursalj has bestowed oa my scheme far finding the dev-point, 
had he not coupled it with a weighty charge of error. To ren- 
der this " apparent," he brings forward an " example" in which 
I^^ at the, high temperature of 114* is to be " absolutely dry," 
and the d«1F-pW>t " infinitely low ;" though the slightest reflec- 
tion might h^V9 aabsfled him that neither this far-fetched ex- 
amine, nor ftny th^g at a31 approaching to it, can ever occur. 
I have always muntained, and that gendeman admits, that con- 
fined air can never be absolutely dry if the vessel at same time 
contain the bulb of a thermometer having a wet coverii^. Un- 
CMifined oil; again is never found absolutely dry, and more espe- 
(aallyat a temperature so very high as 111°; for, in such a case, 
I should think it rare for the dew-prant to go even bo low as 
60°, in place of descending infinitely low. Indeed, I do not 
recollect of a case of any sort being recorded, in which the ex- 
t^nal air in a state of free circulation did not contain more 
than 8 fourth of the whole moisture required for complete satu- 
ration at the actual temperature. It is therefore no disparage- 
ment to the graphic scheme that it does not embrace an extreme 
and imaginary case with ur absolutely dry. Should it fortu- 
nately turn out to have no other fault, it will fully answer my 
expectation; for, in propoung that method, I distinctly went 
on the suppoution that it might require some amendment, and 
I therefore accompanied it with suggestions for remedies, should 
such be found necessary. . . These, our author might have seen, 
were capable of modifying the results very considerably. 
. My deNgD in bringing forward the hyperbola was not to give 
a geometrical construction for finding the dew-point, but pro- 
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feaaedly to shev the probability of a combination of linfes being; 
fouocl which should serve for the constiuction of a convenieat 
practical scale ; and from delineating two pretty large hyperbo- 
las, I find that, by making the distances of the parallels for de- 
grees of temperature to decrease a little in the lower part of the 
figure, the results everywhere come very near those of the table, 
except in a few cases which, like the above example, cab never 
occur. I have also found that straight lines might be used in 
place of the hyperbolas, by making the divisions for degrees of 
temperature to decrease both ways from the S4tb degree ; and 
that by putting a curve, which would need to be one of double 
curvature, in place of the asymptote, straight lines with almost 
equal divisions might be got to answer in place of hyperbolas. 
But perhaps a medium between these different constructions 
would be the preferable one ; namely, to curve slightly all the 
lines but the parallels of temperature, and to use intervals some- 
what unequal between the latter. It is evident that if any sort 
of curves were substituted for these parallels, a straight line or 
ruler would not be sufficient to lay across this scheme; but 
where a ruler is not at hand, its place may be very well supplied 
by stretching a fine thread. 

The author of the article above quoted seems to have laid 
hold of very apocryphal authorities for the specific heat of air 
varying as the square root of the pressure. As for the experi- 
ments of I>esormes and Clement, to which he alludes, I do not 
see how they warrant any thing of the sort. These distin- 
guished chemists having inclosed air in a glass globe, placed it 
in an empty trough, which they next filled with hot water, and 
assumed that the specific heat of the air was exactly proportion- 
al to the time which it and the globe took to acquire the same 
temperature with the water; whereas, fw au^t that is known 
to the contrary, the spedfic heat might follow some other power 
or root, or some very complex function of the time. Nor do 
they make any allowance for the share which the mass or mat- 
ter of this globe, which far exceeded that of the included air, 
had in protracting the time ; or for the different mobilities, and 
consequently different conducting powers of different gases, or 
of the same gas at different pressures. Thus, when the globe 
was filled with hydrogen, it was probably from the extreme mo- 
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liility, and consequently great conducting power, of that gas, 
that the time of its attaining the temperature of the hot water 
was scarcely two-thirds of that in the case o( air; and it is as 
natural to think that, when filled with carbonic acid, it was the 
more sluggish motions of that gas which rendered the time one- 
half longer than in the case of air ; for the experiments of Mr 
Haycrafl:, which are free from all such objections, shew that, 
under equal volumes and pressures, the specific heats of the dif- 
ferent gases are equal. If, therefore, the experiments of De- 
sormes and Clement are so very erroneous for comparing the 
specific heats of different gases, why should we put any Cfflifi- 
dence in them for that of the same gas under different pressures, 
especially when the effect of so bad a conductor as the mass of 
the glass globe is totally overlooked P and as for their " corro- 
borating the law theoretically deduced by Laplace," it may be 
sufficient to observe, that Laplace himself, shortly after framing 
this law, virtually repealed it by enacting a very different one 
in its stead, which may be seen in the Mecanigue Celeste, livre xii. 
chap. 3. Both are remarkable for being quite incompatible 
-with the pnnciples from which they profess to Ik deduced, 
and are therefore to be regarded rather as laws prescribed to 
nature than deduced from it 

Our author is quite mistaken in his attempt to clear Dr Lard- 
ner from teaching that the sun uds in cooling a moist body ; 
because in his Treatise on Heat, page S4I, it is distinctly stated, 
along with a most teamed rationale of the phenomenon, that 
while the wet thermometer exposed to the sun is falling rapidly, 
another thermometer placed near it in the shade is stationary. 
But though this had not been mentioned, the precisely parallel 
case of cooling wine in the sun for want of ice, us described on 
page 34^, shews clearly that such cold was intended to be real 
and not relative to a dry thermometer heated in the sun, as the 
other gentleman supposes; for surely no one would seriously 
consider wine coded by having its temperature actually raised 
from 66° to 1^, as this other gentleman says he found his wet 
thermometer to be when exposed in the sun. I cannot there, 
fore conceive how any other meaning can be attached to bug}> 
passages, than that the sun aids in the production of the cold, 
otherwise, of what use was it to recognise the sun at all ja the , 
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affiur, any more than the mooo or the pldades i^ Bnt when I 
wrote the note, page 107, voL xvii. of this Journal, I did ao 
from memory, not having the Treatiie on Heat by .meet the 
time. It will, however, be asm that I have aot misKpreaoited 
the matter, though it is not stated preciaely in.Zh-LardMt^s 
own words. 



Observations on Ike Liverpod and Manchester Railway.'' By 

Mr David Stevenson, Edinburgh. 'With two Plates. Com- 

municated by the Author. 

The improvement of Rulway communicatioD is now a sub- 
ject of so much importance that any observations relative to the 
construction of railways, or the best mode of amductiog traffic 
oa them, espedatly such a^ are, ditated in the course of practi- 
cal trials, will genonlly meet with some shore of public atten- 
tion. I, therefore, venture to address to this Sooety a f<>w ob- 
servations upon the Liverpotd and Manchester ^^way, the 
most remarkable work of the kind hitherto executed, both as re- 
gards the r«lway itself, and the means of traffic employed on iL 
These observations occurred to me during a late profearacHial 
engagement on that work imder Mr Mackenzie of Liverpool ; 
and thotigh I do not think it necessary to ^ve a lengthened 
account of the railway, 1 trust some of the facts which I have 
collected will be found suffidently interesting to excuse me fat 
having brought them under the ngtice of the Sotnety. 

The Liverpool and Manchester Railway was opened on the 
15th of Septeuiber 1830. Its, formation and construction, includ- 
ing the erection (d lodges, depots, and offices, is said to have cost 
about one million Sterling, or at the rate of L. S3,300 per mile ; 
but as much of the work was not done by contract, (his railway 
cannot be taken as a criterion (^ the expense of «^>erations of 
this nature, which now are executed at a much lower, cate. 

The whole length of the main line is thirty miles. It fwiue a 
double way composed of four single tracks of rsdls, having sevnal 
branches to tc^wns and collieries on «ther ade. These branches^ 
_in most instances, oon^t of only a un^e way, with passing 
places. Connected with the main line, th^re are mai^, wwks of 
importance and interest, including three tunnels, axty-tbree 

■ Read before the Societr of Arts for Scotland, 35th Febnurj' 1SSS(^a|i2 
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bndges, aad Heveral outtingB and embso^eots of great ezteot^ 
The dratosgbof Chatt Moss, and the coDveyanoe of the B^lway - 
over that blefik and. uocultiTated tract t^ country, are iilBapar4 
ticukrly worthy of notice ; but as aocounte tX. these workB have 
already been'made public, I shall not farther notice tb^. 

Excepting at Whistbn and Sutt«m Indiaed-plones, where the 
indjnation is at the rate of one foot perpendicular to ntnety'dx 
horiaobtal, there is no part of the Livnpool and Manobcffter 
Railway, more than one in 880 ; and the curves in no instance 
deviate ihsn the straight line more than four inches in the chain, 
. or 66 feet. The inclination of com in 880 is hardly felt by the 
locmnotive engines, and the curves are so gentle as to ^ect their 
prepress very little. But the inclines of <uie io 96 on tfae nuun 
line, and several ofthecurvesonthebranch tines, [oove formida- 
ble impedimsits, by diminidiing the speed «f the engines, and 
occasic»iailycauungtheinto stdp. Tiie distance between the rails 
forming the trades is 4 feet 8^ inches, and the distance between 
the two railroads or ways is the same. The ruls, as shewn in 
Plate IV. fig. 7, are of that' form technically called ,^«A-fte2Ke(J 
edge rails ; they are made of malleable vcaa, in lengths of 15 
feet,and weighattherateof S(»lb. totheyard. They measure 
2 inches in breadth at the top, S^ inches in depth at tbe chair, 
and S^ iacbes in the middle. It is worthy of remark, tbat^ when 
these rails break, the fracture is generally a few inches from the 
part resdng in the chwr, jmd never in the thick part of the r»), 
between the points of support, which has led to the adoption of 
the parallel nul shewn in Fig. 8, in all cases of repair. This 
rati weighs at the rate of 40 lb. to tbe lineal yard. At efety 
three feet the rails rest in a cast-iron chair, wbidi, including 
keys and spikes,' w^hs aboiit 16 lb. The chairs rest upon 
stone blocks in the cuttings where the ground is solid, and 
upon wooden sleepers on ^e embankments, as shewn in Flate 
V. The resting blocks contain 4 cuIho feet of stone; two 
holes, 6 inches in depth and 1^ inches in diiuneter, are drilled 
in them, and into these, oak treeoailB are driven, to whidi th6 
chairs are spiked. The manner of fixing the chair will be best 
understood by a refemice to Plate IV. Fig. 1 is an elevation, 
in which a is the chfur, b the rail, and c the steel wedge or key 
with which it is fixed. The lateral motion of the rail is pre. 
vented bv this wedge, while the recess in the chair, and cor- 
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responding /eathir in the rail, obviate any tendency it may 
have to rise from its seat. Fig. S la a plan of the chiur in which 
the rail is not shewn. Fig. S is an end view, in which a repre- 
sents the chair, e the s[nke for fixing it to the ttcenai), h the tree- 
nail itself, and d part of the stone block. The sleepers are of 
oak or larch, and contain about 1^ cubic foot of timbo-; they 
meatuie from 9 to 10 feet in length, and being laid across the 
roftd, each sleeper gives support to both rails. When sle^wrs 
are used, a seat is cut in them for the chair, which is nmply 
sfuked down to them. A piece of cloth orfeh dipped in pitch 
ia generally interposed between the chair and the stone blocks 
to make the seat more solid. The blocks occasionally split when 
tbe treenails are not driven home with care, but the sleepers are 
most frequently in want of repair and renewal. 

The repair and keeping of the way was this year (1B34) let 
by contract for L. 6000, being at the rate of L. 200 per mile. 
The contractor furnishes labour, chairs, keys, and spikes, while 
tbe Railway Company furnish rails, blocks, and sleepers. They 
calculate upon having to renew one chair per mile per day, 
and L. ISO per annum is taken as the outlay for keys and 
spikes. Tt\c workmen employed in rep^ring the rails, and 
keeping the road in order, are called plate-layers, and the tear 
and wear is so great, that there is constant employment found 
for three men on every mile of the railway. The ballaating, 
in which the blocks and sleepers are embedded, consists of sand 
and broken stone, and forms a stratum of two feet in thickness. 

The Railway Company have had thirty-two locomotive car. 
riages made, five or ux of whidi are now out of use, and many 
of those at present on the road havebeen almost totally renewed. 
These carriages are all numbered and named. No. 1 is called 
the " Rocket." This engine was made by Messrs Stephenson the 
en^Deers, and is that which did them so much honour in carry- 
ing off the prize of L. 600, given by the IMrectors of the Liver- 
pool and Manchester Railway for the best locomotive carriage.* 
It has been little used, and is Rtilt in good cepair. 

• Tbe penoni who competed fir this prwe were,— 
Bnithwaile and Ericsson, <^ London, whose curiage the 

" Noveltjr" wHghed - • S 16 

T. Hackworth, Darlington, " Sans Pareil," • 4 8 8 

K. StephenBdn, Newcastle, " Rocket," - - < 3 . I* i , 

T. Bursty EclinbuiTih, " rerscverance," - a 17 '■^^"- 
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; The loceowtive carnages used at [HKsent on the railway are 
of three kinds, and are called trtuoy iuggage, and banJc en^nes! 
The train engines average about thirty horses' pow^. Hiey 
weigh about ^ght tons, and cost about L. 900. The luggage 
en^nes are in general thirty>Gve borees' power, and weigh about 
nine tons. They cost about L. lOOO. There are only two bank 
engines, the " Goliah" and the " Samson," which are used §or 
assisdng the trains with passengers and luggage up the inclined 
l^anes at Whiston and Sutton. They are about Gfiy horses' 
power, weigh about twelre tons, and cost about L. 1100. The 
cylinders of these difi^nt en^oes measure from eleven to four- 
teen inches in diameter, and the length of stroke varies from ax- 
teen to twenty inches. The carnages used for conveying water 
4nd fuel for the engines are called iendert; they have four 
wheels, and are yoked behind the engines. They average whwi 
loaded about four tons weight, and cost idx>ut L. 150 each. 

The technical names applied to the di^rent parts of these 
engines, will be understood by referring to the letters in Plate 
Y., which is a view of one of Messrs Stephenson's patent lo- 
comotive engines of forty horses' power. In this Plate, letter A 
is the JireJiox, b the boiUr, c the smoke-bar, d xhejkmnelt/^oie 
cap, which is made of o^per, and contains the end of the steam- 
lube communicating with the cylinders, g the man-hole, k tlie 
jire-door, m the framing, h the wheels, and n the axUa. 
Figs. 4 and 5 of Plate IV. shew the principle on which the boil- 
era are constructed, which is simple, and at the same time very 
efficient. For this invention, it is believed the Railway Com- 
pany are indebted to their treasurer Mr Booth. The shell or 
outside coating of these boilers consists of sheet-iron, half an 
inch in thickness. Brass tubes, one-eighth of an inch in thick- 
ness, and from one to three inches in diameter, are livetted or 
fixed into the end plates of the boiler, and being open at both 
extremides, allow the fire to pass freely through them, as repTe>> 
sented by the arrows in Fig. 4s which is a longitudiual section. 
By this means a great surface of the water contained in ihe 
, boiler and surrounding the tubes is exposed to the heat, and 
the steam b more quickly generated than in the common boilers. 
Fig. 5 is a cross section of the boiler, shewing the brass tubes 
at letter i. Fig. 6 is an enlarged view, i^ewing the dkUuxI o£ 

; C.OOglc 
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riveitiiig or fixing tbe (ubet. 'Id- Au ww, lottar 2 represents 
theeadj^ateofthebtMlei, m-the-^id'ofonet^tbelKaaa tubef* 
■nd n is a *te^ ring, About one^^th of ui inch, in thickness, one 
inch in breadth, and slightly Upned. Thbrihgis driven into 
the brass tube, afUr it is fitted into the boiler plate, by which 
means the tube is iredged against theplueiiwd thereby ren. 
dared waterand steam tight. - The tubes are proved by means 
of a water presswe of fiO. lb. on the square inch, and, notwitbv 
Standing this, they frequently burst. When Uub accident hap- 
pens, the engineer stops both .ends of the brokm tube with 
wooden plugs. The mechatuos connected with tlie railway pr^ 
fa the large tubes of three inches: bwe.to the stoall ones, which 
ate more apt to get chcdted with soot and ashes. The boilers 
are generally sevf n feet k>ng, and fiwr Ceet in diameto-, and con» 
tain about seventy or eighty of the maall^sised tubes. Bound the 
boiler there is a. It^^w^ or casing of one half inch deal timber, fis- 
ed with iron hoops, as sbemt in Plate V., which being a nun- 
conductor, prevents the radiation of heat, and greatly facilitates 
the generatioo of steam, especially in frost, or in a damp state, of 
the atnK»i^««. The time required for getting up the steam, 
even in the most improved boilers, . is g«iendly above wa hour, 
when every thing is in a cdd state.* The Act of Parliament, 
in consequence of .the smoke ruaed by ifat coal, enforces the ex- 
clusive use of ooke, which increases the expense of fuel about 
40 per c«aL 

The cylinders are borisonbd in all the locomotive carnages, 
with the exceptbn of two, in which they are vertical, and these 
are not found to answer so weU, and require more repair ; the 
cause of which may be satisfactorily exfrimned in the followmg 
manner :~-Wben the cylindCTS ar« wrtical, the machinery canr 
not yield to the up^nd-down motion of the piston rod, and has 
-consequently to. bear the whole shock ; while, on the other hand, 
when the cylinders are placed horizontally, the motion of the 
|HBton tends to impel. the carnage along the rails, by which the 
shock is deadened, and has not so injurious an effect upon the 

* A member uf the Sodety havliig mentioned, that on the Gla^ir and 
Osnildil Bailwsy, ths ■teatn is nised in twoit? niinutet, I think it neces- 
wirj to remaik, that Ibe time stated in the text ia dtted from the Snt sp- 
pUcstion of heat to the fuel, and U the result of manj observatioai made bjr 
me while at Livei'pooL ., , 

C.oogic 
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machiiia-y. Tbe objectitHi to b(»iz«it«l ^liodo^ fbunded ufW 
on the more rapad sbranon of the low« nde of the justoii bjr 
tbe effect of gravity, is not found to have much foroe in pnurdoe. 
In some carriages the^UBtoa rods are connected to the outadc 
of tbe two fore-wheeU, but in tbe improved engines tliejr.'are 
connected to cranks on the axle of the carriage, ia wbicb caae 
the cylinders are placed below the bculn*! and are qwte'htd 
from view, as in Plate V. On ffaese «i^nes also tbe wheels 
themadves are oonnected by rods, by which means the moiiog 
power id applied ' to ibtir wheds instead of two, whiob dou&lea tbe 
adhesuHittftbeoarriBgetotfaeraits. Thecro«#^iK/attheeiid(tf 
the piston rod, working in a slide, produces tbe panllel moticKfc 
I may add, that some experiments were made on the Id-Terpotri 
and Manchester Bailway with I»rd Dundixuld^g rotatory sa- 
gine, which were of so faroun^e a nature, as to induce the 
Railway Company to construct a locomotive carriage on that 
principle. I have not, however, heard wheth«' thmr efR>rlg tO' in- 
troduce the rotatory system have proved suocestful.. 

The ^e-box, as in Plate V. letter a, consists of a douUe 
casing of metal, with an intervening space of about 4 inches. 
This space is filled with water, and has a free communicatlou 
with the boiler, i^ which it nay be said to form a part. It has 
a grated or ribbed bottom for holding the fu^ about niw square 
feet in surface. The tmoke-box at letter c and thejwmd at d 
aie made of iron, and are indispensable f«- catching the dust 
and embers blown through tbe tubes, carrying off the smoke and 
steam, and causing a draught for the combustion of tbe fuelv 
In tbe improved engines, the waste steam is ingenioudy blown 
into the tender, and heats the water for the supply of the boiler. 

The framing in some instances is made ofcast^ron, but more 
generally of wood. It reatsupon dieaxles,aBd BUpportS:all tbe 
machinery, together with the boiler and its accompanimaits. 
Connected with it also are thesprings for rendering the motion 
as smooth m possible for the machinery. The carriages have 
generally four wheels ; the *' Atlas," however, and some others 
have six. In some carriages all the wheels are of the same coae, 
and about five feet in diameter, while others have one smaller 
pair of wheds about four feet in diameter. Tbe naves and 
rims are of cast-iron, and the spokes and tires of malleabW 
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iron. Sometimes, however, the greAter part of the wheels, like 
the rramuig, is made of wood. 

- It was lately suggested, as an improvement on locomotive car- 
riages, to work the engines more dowly, and to [Hvduce the same 
or a greater speed by increasing the nze of the wheels. Wheeli 
of six feet in diameter were accordingly applied to one of the 
engines, but were found to produce an unsteady motion, and so 
greatly to increase the liability of the carriage to start off the 
rails or break down, that they were immediately discon^ued. 
The Railway Company at [n%sent allow no wheels more than 
five feet in diameter to be used on the line. The greatest speed 
which tbe en^nes have been able to attain on a level, is sixty 
miles per hour, without a load. The Planet engine with her 
tender went from liverpool to Manchester in forty-five minutes ! 
being at the astonishing rate of forty miles per hour, including 
time lost in stoppages and ajwending the inclined plane- 

During wet weather the engine wheels are found to adh^e 
better to the rails than in dry weather, but if the rails are only 
damp or greaty, the wheels have a tendency to slide instead of 
rolling, and the carriages then have considerable difficulty in 
dragging along their loads. According to Mr Booth's experi- 
ments, the adhesion of tbe wheels, in the most unfavourable stale 
of the rails, is equal to onc'twendeth of the weight supported 
by them. During frost, a loaded waggon is generally placed 
before the en^ne to rub off any ice or hoarfrost that may adhere 
to the ruls. After the, steam is thrown fiff, and the break or 
drag applied, in order to stop the trains, the time that elapses 
before tbey cease to move, is generally from 40 to 60 seconds, 
but this depends entirely on the state of tlie rails, and the rate 
at which the carriages are moving. 

There are generally eight or vea engines at work on the tine, 
each of which makes four trips a-day between Liverpool and 
Manchester, and on coming in at night the steam is blown off, 
and the machinery is thoroughly cleaned. At each end of the 
line the company have a depSt, condsting of sheds, where the 
en^nes are repaired at the sight of an overseer or manager, and 
it is not a little remarkable that 200 men are employed in keep- 
ing these engines in good order. The carnages are daily in 
want of some stnall repair, but they generally run about eighteen 
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pionths before receiving a renewal, or thorough repur. The 
" Vulcan,^ a train eagine, ran no less than 47,000 miles before 
it required to be taken into the shed for repairs, and the " Fire- 
Qy"" ran 60,000 miles. I have never seen any correct accoubt of 
the work done by the several engines, or the repairs made on 
them. According, however, to the Railway Company^s reports, 
the expmditure connected with locomotive power, exclu^vely of 
outlay fmr new engines, amounts to the extraordinary sum of 
about L. S8,000 per annum. On vi^ting the Stockton and 
Darlington Railway in the month of November last, I learned, 
throu^ the kindness of Messrs Pease, the promoters of this un- 
dertaking, that the engines running on that railway very seldom 
required repair ; although in their construction, and the work- 
man^ip employed on them* they fall greatly short of those in 
use on the Liverpool and Manchester line. But at Darlington 
the rate of travelling is only eight miles per hour, while at Liver- 
pQo\ twenty-five miles per hour is the usual speed ; and hence 
we are fully warranted in supponng that the great tear and wear 
on the Liverpool and Manchester Railway may be chiefiy attri- 
buted to the speed at which the en^nes are worked. Xotwith- 
standing the smooth surface on which the carriages run, and the 
judidoususeand application of springs, the tremor or shaking of 
the engines is very considerable, and is much increased with the 
speed. When moving at the rate of twenty-five or thirty. miles 
per hour, the tremulous motion of the engine becomes quite 
alarming to those unaccustomed to it. 

The lu^age-engines perform a great deal of work, and gerae- 
rally bring'in twenty loaded wagons, averaging 3J tons eat^^ 
With this load they move easily at the rate of twenty miles per 
hour on every part of the railway, excepting at Wbiston and 
Sutton inclined planes, where the effect of gravity reduces their 
power two-thirds, and forces them to bring their load to the 
summit at two, and sometimes three trips, although assisted by 
the bank engines. They nevertheless make the journey between 
Liverpool and Manchester in about two hours. Upon -one oc- 
casion I saw the " Fury" engine with twelve loaded waggtmv 
averaf^ng 3^ tons each, ascend the Whiston iudined pkne wilh<- 
out the ud of the bank engine ; its speed on the levd was about 
thirty miles per hour, and when it reached the top of the inditie, 
the velodty^was diminished to about two or two and a half mH^l I ' 



880 Mr DavifTStevenson's ObMrvaiioiu on the 

pv hour. ' This inclined plane is a mile and a half in leogtb, 

aad its rise is at the rate of one in 96. 

Some idea may be formed of the load theae eD^nes are ca- 
paUe of taking, mad of the rate of chains and expease of fuel, 
haxD the fact, that, daring my stay in LiverpoAl, the- ** Atlas" 
»gine brought in forty-seven waggons^ being a load of '160 tons, 
for whidi the axnpany's charge would be L. 70 Stefhng, or at 
the rate of L. 1, lOs. per wi^oa. It is, I bdieve, cakulated 
that the combuadon of half a pound of coke will produce steam 
suflident .to carry one Ion one mile, at the rate of travelling 
adopted on this railway, so that the conveyance of one ton fnHn 
Iiiverpool te Manchester requires about 15 lb. of coke, the cost 
of which is ^wut 2d. The expense, therefore, of fael ttx bring- 
iog 1€0 tons from Manchester to Liverpool, atoccding to this 
ealcultOioo, mSy be taken at L. 1, 10s., while the company's 
cbatge for carriage is L. TO ; so that the chief expenditure, after 
the interest of the first cost *f the rmlw^, is in keeping the en- 
gines and lailway in repair. 

- The second class train makes the journey in two hcurs, and 
has geoeraliy aght or ten carriages, which are openi and each 
seated for twenty-fcRir persons. There are ninetem statidns on 
tbe line wb«e this trun regulariy stops, for the accommodation 
of passangert ; and at each station there is a watchman, who 
BiakeB signals if he sees cause for stopping the train.' The sig^ 
aalsare made during the day by red flags, and by hghts after 
sunset. 

The first class tr«n makes only one stoppage, at Newton, to 
take in fuel and water, and performs the journey of thirty miles 
in an. hour and a half. The coaches in this train are framed 
and covered like handsome road-carriages, and are tested for 
dgbteen passengers, with the exception of the railway mail 
coach, which goes at the end of the first class train, and is seated 
for twelve persons. The charge for passengers from Liverpool to 
Manchester by the first class train in the mail is 6s. 6d., and in 
' the other carriagee 5b. 6d. In the second class train, the fare by 
the eloped carriages is 5s. 6d., and by the open ones 4s. The 
w^ht of luggage allowed to each passenger is 6Qlb., beyOnd 
which a charge is mode at the rate c^Ss. per cwt The charge 
for conveyingafouB-wheelcd road carriage is SOs., and a two 
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nheried caitii^lSs.- Onebn^ischirged 10s., twoborsee 18s., 
and three bones Sfls. About 1020 paumgers and 640 tcnBof 
goods aredaUy tem^ortad Hh»g tbeTnhra}'. 

<.£tich'a^n« cwiies tiro ita«ti,«n eDgineer and a fireman, who 
hove respectively 5b.^ and JBhSd. per day. As a check upon 
their regofanity, a fine of -Ss. 6d. is hnposed 'on the «n^heer 
for every fifben Biinutes he amTes hffiire his'tiniei ' There is a 
bradfMUM vith tbeJu^age train, «nd the trains fbr passengers 
csrry- two guards. 

The occuirence of acddent is not so frequent as aright be 
imagined, as the great wcight-of the carriage& prevents them from 
easily starting off the rails ; and so great n the tAomentum ac- 
quired by these boavy loads moving with such rapidity, that 
they easily pass over con^derabla obslades. Even in those 
melancholy accidents where loss of tHe has been sustaiaed, the 
bodies c£ the unfortunate suffeters, though ran over by the 
wheels, have caused little irregularity in the motion, and the 
passengers in the carriages have not been sensible that any im- 
pediment has been encountered on the road. For the prevention 
of accident, some arrangements luve been adopted, by which the 
north rails axe exclunvely allotted far engines going Awards 
Manchester, the soath being for those going towards Liverpool, 
llie railway business is conducted by twelve directors, who 
give a balf-yewly report on the income and expenditure ; and a 
dividend of nine per cent, per anniun has be«i declared fbr pay- 
ment. At present, the r^lway is in use only during the day ; 
bat by cMiveying goods during the night, provision ni^ be 
made for a great increase of traffic, m^ont incurring' expense 
in the execution of new works. 

EnniBDkQB, i\H Ftbrvarf 1835. 

On the Pitch-Lake of Trinidad. 

Theee ia nothing more extraordinary in the structure of 
the whole island of Trinidad than the extensive pitch forma- 
tions it contains. The part of the island in which the pitch- 
gipunds, as they are called, are found, is about twenty-four 
miles from Port Spain, at a place called P(»nt Breea. There 
it is said t>>at thev are fifteen hundred acres in extMrt.- On ■ , 
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landing at Prant Breea, which is dcme <» a widy beacb, a 
person is naturally surprised to see large, black rocks of fiitch 
towering above the sand, and pieces of them rolled smooth and 
plentifully about the beach like pebbles. Every step he takes 
is on pitch-ground. Extensive masses vS it are also found pre- 
senting a broad and smooth surface. In some places the road 
has been entirely made over them ; sometimes pasang between 
luge pieces, rising some feet above the surface. In some parts 
it seems as if a barrel of pitch had been upset, and Mt to mix 
with the soil. The pitch in general is merely a Huper6cial coat- 
ing on the surface of the ground ; and nothing but strict exa- 
mination would allow one to believe that the fertile scene around 
is Htuated on pitch-grounds. But it is so; cottages and gar- 
dens are implanted on it, and on it vegetation thrives most 
luxuriantly. The [Mtcb-ground is not one continued mass of 
this substance, but is a series of broken and irregular patches of 
it, the soil intervening for connderable spaces. After walking 
up a geutle ascent of a mile and a quarter from the sea, over the 
pitch-ground, the visitor reaches an elevated Ijasin, which is 
called the jntch-lake. This is a vast mass of pitch naturally 
cfJlected in ihe form of a lake. The surface of it, moreover, 
assumes the appearance of one, and it is completely surrounded 
by a wood. The length of this lake is about half a mile, and 
its greatest breadth about half a furlong. Numerous pools of 
water abound on the surface, and the deep cracks and Assures 
in the [»tch are 611ed with it, in which little fish and frogs sport 
abouL The water is perfectly fresh and good. The pitch ap- 
pears to be in some parts of great depth, if such an opnion may 
be justified from the cracks and fissures. It b hard enough to 
sustain the wdght of a person walking on it, but becomes a little 
softened by the heat of the sun ; so that persons at a little dis- 
tance from each other sometimes disappear by ranking gradually 
into the hollows formed by their own weight. On the confines 
of the lake, vegetation is abundant and vigorous; and {nne- 
apples grown on the pitch-grounds are said to be remarkably 
good. Many plants also grow in the pitch itself, without a ves- 
Uge of earth for their roots ; but they are stated to have been 
more barren formerly than at the present time. The name of 
pitch-lake can only with propriety be given to this small spot,' 
* ; Cooc^lc 
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For by considering the whole as a lake, a person naturally ex- 
pects to find one very large lake of pitch, which is not the case. 
The question naturally arises whether tlie lake is to be consider* 
ed as the basin or origin of the whole, from which the sides of 
the hills and the adjacent country have been overflowed. I think 
appearances are against such a conclusion. A little to the north- 
wanl of the pitch is a well, or fount of liquid tar. But the pitch 
itself is not confined to the lake, for there are submarine beds of 
it. Midway between Point Napacina and Point Breea is a very 
extensive pitch-bank, with no more than ten or twelve feet 
water on it, the approach to which may be generally known by 
a strong unpleasant smell, and by the water having a pellicle of 
tiur on its surface. Sometimes, at low-water, ships have gixjuhd- 
ed on this bank ; and should they come to an anchor, the anchor 
and cable are found covered with pitch. The water about the 
pitch-bank abounds with fi^, and fish-pots are generally set on 
iL At the Serpent^s Mouth there are some reefs, formed of 
pitch, which occasionally increase and again disappear, and are 
supposed to Ite connected with the mud-volcano. The [Ntch it- 
self is a dull, black, solid substance, breaking with an eveA frac- 
ture, easily scratched by a knife ; it emits a peculiar nauseous 
smell, like coal-tar ; it anks rapidly in salt water, and marks 
paper a dull brown. At about 310° Fahrenheit, it fuses imper- 
fectly into a soft mass, more hke the softening of coal than the 
melting of pitch, for it does not run into a flaccid mass. Spirits 
of wine, nitric acid, strong alkali, had no elFect on it whatever. 
It differs, therefore, in chemical composition from pitch, and is 
incapable of being used for the same purposes. It is used in 
meflding and repairing the roads at Trinidad, and for cement- 
ing and binding stones under water. It has also been employed 
to obtain gas. Some years ago, when speculation soared with 
prying eye over the surface of the globe for treasures, the pitch- 
lake came into notice, but was soon disregarded. Whatever 
^leculadons may be indulged in about the origin of tbis sub- 
stance, its ^iiity to coal cannot be dobbted ; and, notwithstand- ' 
ing the authority of the names in favour of the theory respect- 
ing the vt^etable origin of coal, it is by a remote analc^y only ; 
and philo5o{^ers have never yet made one atom of coal by their 
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processes. It is a very vagne iaferNtee, because hard woods be- 
come chaired by sabmerrion, to say that coal is fcHmed by it. 
In respect to the drcumstance of finding the mnaiiiB of the ve- 
getable kingdom in tlie coal strata, we may observe on tliis i»tch 
lake and ground a remarkaUe coincidence. The remains of the 
coal-fidd exhibit the vegetation of a hot climate and a moist 
situa^n: the vegetation of a country abounding in ferns, 
aniodinaoeous plants, as the bamboo and palms. About the 
phdt-lake all these abound in a remarkable decree ; they are, 
in &ct, growing on it, and with them a palm called the pitch- 
lake pahn, from the peculiarity of its thriving there. Supponng 
therefOTe, that coal was of simiW origin, it may have been simi- 
larly situated with respect to v^netation ; and we have no diffi- 
culty whatever in (Usceming how it is that vegetables become so 
abundant in it. If the fatch-grounds at Trinidad were now to be 
covered or buried beneath other rocks, the v^etables already 
collected ia them, or about them, would hereafter occasionally 
be found. We have seen that there are pitch-beds in the sea in 
a soft state suflicient to rec^ve the anchor of a ship, and there> 
fore shells of marine origin may be found in this substance. In 
the deep fissures of the |»tch-lake are pools of fresh water con- 
tuning fish ; and at a very short distance from them the marine 
beds may also receive salt-water fish. Berides this, a river may 
run over the pitch -grounds, and then we shall have every va- 
riety. Hence some very puzzling and opposite appearances 
may be found in juxta-position. The coal formations of our 
own country may probably have been ori^nally in the same 
state as now are the pitch>grounds of Trinidad, which would tend 
considerably to explain some of the present anomalous appear- 
ances. The pitch -grounds, in my ojnnion, are primOTdials, and 
do not result from the convernon of vegetable matter. The bo- 
tany of the pitch grounds would tend to elucidate die subject of 
organic remans found in the coal strata ; and I am satisfied that 
a very surprising conformity would be discovered between them. 
* No one dreams of the [Stch-Iake being formed from the sur- 
rounding vegetation. — Web^^s Voyage made in the yean 
19!lld-Sl,byorderqfthe Lords Commitsioncra of the Admira^, 
vol. ii. 
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On theSHmelmt ^aeme Fottll Wbodb^fimmd intktMmii^ 
MuB, NbrOiem 4fl-ictt, and tm Oe Karoo Ground to ffie 
North-Etut <^ ffte Cape of Good Hopt. By William 
NlcoL, Ssq. CoBHnunicated by the Author.* 

At a late meeUng of the Wernerian Society, Professor Jame- 
son requested me to examine the structure of some fossil woods 
which haci been found by MrCuaninghamin the island of Mull, 
and also of some Bpediqens from Egypt, Nubia, and Southern 
Africa. Having 6nished the examination, I shall now, in a 
very few words, lay the result before the Society. 

I. Fonil DieotjfUdimoM Wood fomtdmihe Island of MvUbtf 
Mr It. H. CuNNiSGHAM. 

Mr Cunningham, in his account of the Geology of Mull, read 
before this Society, states that the fossil woods from that island 
were found on the beach, about two miles to the westward 
of Tobermory, and that they had proceeded from the trap* 
rock, which occupies a considerable extent of coast. The spe- 
cimens, from the whitening of their surfaces, would seem to have 
long been exposed to the action of the weather, but they shew 
no great signs of fiaving been worn by attrition. Some of the 
masses were six or eight inches in diameter. They were of a 
greyish colour on the surface, but when recently broken, the 
fiw:ture surface is greyish black. The cross fracture is in some 
parts conchoidal, in other parts uneven, and the longitudinal 
fracture in some parts presents an obscure fibrous structure. 
All the specimens afford sparks with steel, and are traversed by 
veins of quartz, which in drusy cavities is crystallized in the 
usual forms. Each of the masses has a very contorted appear- 
ance, and when broken up, it seldom happens that any of the 
fragments display the slightest tnice of a ligneous structure. 
Some of the fragments, however, split in such a manner as to 
shew the longitudinal directioD, and from some of these I have 
obtfuned cross sections, which leave no doubt as to the vegetable 
origin, the structure resembling that of recent dicotyledons. 

The medullary rays are very similar in number, breadth, and 

■ Itead bdbtv the Wemerian Society, on Saturday, 7th March IBU. 
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extent, to those in aome of the recent apecies of Aca. The ves- 
aeis are Dumerous, and in general very much oompreMed, otring 
to the derangement the wood bss undergone, either before or 
during the petrifactive process ; but in some puia they bear the 
usual circular or elliptical form of most dicotyledonous woods. 
The cellular structure, which must have constituted but a very 
small part of the whole, on account of the number and conti- 
guity of the vessels, in so much obscured, as not to be seen. 
AU the leciioRs where the vascular structure is seen, present well 
defined annual layers, varying in breadth from a tenth to an 
eighth of an inch. 

All these fossil woods of Mull, collected by Mr Cunningham, 
belong to the same species, and are the only specimens I have hi- 
therto seen of the dicotyledonous series from rock» of the second- 
ary class. 

II. Pottii Woods foiatd m ^f^ and Ifvbia by Ae Btv. Vsxs 



The Egyptian and Nubian specimens which have been put in- 
to my hands, are seven in number. They are all of the uli- 
ceous kind. Two of them can merely be inferred to have had a 
vegetable ori^n from thdr external appearance, for internally 
they are formed of yellow jasper, without organic structure. A 
third spedmen may have been wood, but it pree«its nothing but 
a congeries of fibrous substances, so slightly cohering, that it is 
impossible to decypher it by slicing it in the usual way. The 
remaning four are undoubtedly of vegetable origin. One of 
these is a conifers, the others are dicotyledons. The mass 
containing the conifera is on aggregate, coosistingof fragments of 
the fosal wood, and gruns of quartz, united by a cement, con- 
Bisting chiefly of carbonate of lime, with a little iron and clay. 
The fragments of wood are of an elongated form, and of various 
dimensions, the largest being little more than an inch in length. 
They are lying in different portions intermixed with the grains 
of quartz, and the aggregate is in some part cavernous. Exler- 
nally, the woody portions are of a greyish -black, but internally, 
the colour at least of one of the specimens was hair-brown. By 
reflected light, the hair brown-fragment shews no appearance of 
organization even wh«i poliabed ; but when a transvene section 
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of it was reduced to the proper thickness, it shewed distinctly 
the reticulated texture of the recent conifers. From the funt- 
nesa of the partJtioas it is not likely that the longitudinal sectJons 
would exhitnt discs so as to enable us to determine whedier the 
fossil belongs to the Fine or Araucarian divison of coniferse, and 
I have accordingly not attempted to make a longitudinal section. 

The remaining three spedmens of Egyptian wood are moM 
obviously dicotyledons. The form and arrangement of the 
vessels, together with the septa enclosing the vessels, are so well 
preserved; that they may be distinctly seen in a cross fracture, 
even without such a fracture being polished. A thin transverse 
section of one of the specimens, shews, though faintly, even the 
cellular texture. All the three specimens are so much alike, that 
they may fairly be referred to one species. What that species 
waj, I do not pretend to determine, but I may mention, that 
the form and arrangement of the vessels, as well an the cellular 
texture, bear a considerable resemblance to what may be seen in 
some kinds of mahogany. 

Mr JTamesoD Torrie adds the following notice in regard to 
these Egyptian woods. 

*' The speomcns described in the second section of this pa- 
per, form part of an interesting series of rocks collected in 
£gypt and Nubia by the Rev. Vere Monro. The breccia, con- 
taining fragments of a conifera, is from the neighbourhood of 
AboOsamlwl or Ipsambul, in Nubia. The rocks of that dis- 
trict are sandstones and conglomerates, which form hills present- 
ing very renuu-kable conical and pyramidal shapes. Many of 
the spe<»men8 of sandstone are highly ferruginous and mudi in- 
darated, and some of th^m seem to have been taken from masNes 
which, from their hardness, offer much greater resistance ' to 
the action of the air than the other portions of the strata. 
The colour of these fragments is brown iDteroally, but brownish- 
black extwnally, and the external shapes rendered apparent 
by the decomposition ot the softer sandstone, are angular, be* 
ing frequAtly stalactitic, botryoidal, perforated, veucular, Sh;. 
.The physical features of the surface of the country, combined 
with the peculiarities of' the rocks just alluded to. have in- 
duced a recent traveller to assert the existence of an extensive 
volcanic district in Nubia, but none t^ the specimens w^ have 
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•eeo io any degree warrant sucli an <^inioD. Tbe wocxl broceia 
IB rrom a bed at tbe edge of a large chasm, which tiBTenes Air 
a ooDgiderabte distance sandstone strata) to the south-east of the 
ruiited town and castle of Kalat Add^, and about a laague and 
a haJf from IpsambuL The specimens of Egyptian fossil vood 
are from Gebel Ataka, and Wadi el Tiheh, three leagues soutli- 
east of Cairo ; and in regard to the fossil trees of that district, 
Mr St John, in hia lately published Travels, remarks, that " sa- 
veral of the uunks measured three feet in diameter, and from 
forty to fifty-two feet in leogth," and that the tops of the bills, 
the beds of tbe torrents, the hollows, tbe glens, and ravines, are 
profusely covered with these petrifactions." 

III. Foml Qm^mmt Woodt found tn the Karoo Gr^uad, vpieardi 
^ 400 mik» Nor^i-eaa from the Ckg>e of Good Hope, by Jfr 
James Scott t^ Greenock. 
The fossil woods from southern Africa are of the siliceous 
kind, and, from a peculiar glaze on their surfaces, would appear 
to have been long exposed to the action of the weather, although 
they diew no ngns of having been worn by attrition. T'he ex- 
ternal appearattce of these fossiU clearly indicates a vegetable 
origin, and from the natural polish of the ends of each, an ex- 
perienced eye, aided by a common pocket lens, would find no 
difficulty in determining them to be conifene. A tiiin transverse 
section shews in both moat distinctly the coniferous reticulation. 
In one of the specimens, the rows of vessels are very mudi com- 
pressed in tbe dinx;tion of the radial partitions, and the annual 
layers, which are well defined, present an unusual disparity in 
their relative breadtha A longitudinal section of mie of the »pe- 
dmens parall^ to the radial partiticms, displays, though faintly, 
discs similar (o those in the rec«it araucarias, A transverse sec- 
tion of another specimen, in some places shews the coniferous 
reticulation very distinctly, but by far the greatest part of it is 
twisted and contorted in such a manner as nearly to obliterate 
the original structure. * 

These specim^is were found by Mr Scott in one <^ the Karoo 
Plains, n(»tb.eaet from the Cape of Good Hope. He informs 
Professor Jameson, that the Karoo was covered with this fossil 
wood for upwards of twenty miles. 
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Ainptre't Thtory ^ the Formation tff Ae Gloit, and t^ the 
Phertomema ^ Veiamoeti 

Is a former number of our Journal, we communicated to 
our readers those important observations respecdng the increas- 
ing beat of mines and welb in propordon to tb^ depth, which 
seemed to demonstrate the existence of a temperature in the in* 
terior of the earth surpassing that which prevails on its surface 
and which have thus disposed the minds of many distinguished 
philosophers of the present day to adc^ the notim of a central 
heat, as supplying a ready explanadon of the phenomena of vol- 
canoes, hot springs. Sec. 

This hypothesis, however, though sanctioned by such high 
authority, can by no means be said to have commanded univer- 
sal assent. Von Buch, for example, in many of his memoirs, 
speaks of volcanic action as a process of oxidation ,- and we have 
ourselves inserted, in a former number of this Journal, an ar- 
ticle by Professor Daubeny of Oxford, on Thermal Waters and 
their connection with Volcanoes, in which it is contended, that 
tbe known phenomena cannot be recondled with the principles 
assumed by Cordier, and must rather be referred to processes of 
a chemical nature, kept up by the access of water and atmo- 
spheric air to bodies capable of absorbing oxygen from both *. 

■ InanutideoD Volc«iiiiM,piiblHhedlnUie4(MiFartoftlie£iiC7d<ip«' 
dia MatiopoUtaDa, trhldi hu just ippeaied, Pn&wor Daabeu; tiu developed 
hU theory somewhat more at length, and has endeavoured to shew the &I- 
lacy of Bome of the objections which have tram time to time been allied 
against It. Thus he bas proved, 1st, That a mwa of matter composed of tbe 
baaeaitf thealkoHee, earUii^ and metalik oxldet^ wbkh extotlnmdliurylara, 
and in almiUr pmportiona, would powew ■ higher specific fpwritj Uun the 
lava itself is found to have. 

2dl/, That the basis of silic^ and also that of alumina, combined either 
with bjdrogen or with an alkali, would enter into combustion at a Ted heat, 
and therefere t^« « port In tbe chemical action wbicb is mani&ated in vol- 
caiioe&' , 

3dlj, That we might inter fhtm the long continuance of tbe process, that 
the substances which maintain the combustion ju'e principallj such as would 
fiirm with ox3rf;en a fixed product, and disengage from water an inflammable 
principle, both of which accord with the condlti<»)t vf the ttaeorj. 

Tbe rest of tbe article we need not insert, as its 8ubBt«i|«e will be fbulwli* 
Ibe memdr already published in our Journal, and referred to above. 



340 Ampere't Theory of the Formatum qf the Giobe, 

We now propose to lay before our readers some extracU 
from an article by the pen of Moogieur RoqIid, contatned in a 
French pmodical, whidi professes to give an abstract of the 
vievs of that (Miginal and almost uniTersal genius. Monsieur 
Ampere, on the subject of the Formation of the Globe. 

M. Ampere sets out by adopting the hypothesis <if Ktxv- 
chell, vho imagined the matter composing the planets to have 
been depouted from a nebulous coodition, having existed in the 
first place in a gaseous state, and gradually concreting into a 
solid. 

Herschell had observed, that amongst the nebulas some di^ 
play only a diffused and homogeneous light, andt^us to that 
exhibited by the tails of comets ; whilst others exhiUt in this 
light brilliant points, which seem to shew that the particles of 
gas have begun to unite into liquid or solid nucld. 

He had moreover remarked, that the brilliancy of these points 
augmented in proportion as the diffused light diminished in in- 
tensity ; and hence he naturally ctmcluded^ that these differen- 
ces of appearance corresponded with the different phases through 
which a world passes during the pn^iress of its formation. 

As a DBturalist, in order to givs the history of an oak, need 
not follow any individual tree through the long period of its ex- 
istence, but is satisfied with surveying a forest, in order to ob- 
serve oaks at one time in all the condititms through which they 
Buccesavely pass, from the first devdopuent of their cotyledoos 
up to the period of their decrefutude and death ; so the astro- 
nomer, finding in the heavens nebulee representing all the diffe- 
rent stages of the formation of a planet, may fairly deduce from 
them the successive steps by which each must have passed, or is 
destined to pass, in order to arrive at the condition of a worid 
fflmilar to our owd. 

Granting such to have been the state of things^ that is, admit- 
ting that all bodies, whether ample or compound, that have con- 
tributed towards the formation of our planetary system, and in 
jMrticular of the earth, were originally in a gaseous condition, 
it will follow that their temperature at this period was more ex- 
alted than that at which the least volatile of all these bodies 
would remain in a liquid state. 

Now, the first deposit produced would probably oooaiEt of 

; , Google 



and of the Phenomena of Vokemoe*. Ml 

only one subBtance, either sia^de or compound ; for it is not 
likely thit two diatinct Bubstwces ihould para into the itate-of 
B liquid at exactly the saine temperature. Upon being depooitr 
ed in a mass, it would, by virtue of the mutual attractioo of iti 
parts, assume the form of a sphere, and this sphere, if it wert 
thrown into a state of rotation, would naturally become in time 
flattened at its poles. 

As the temperature of the nebulous atmosj^re surrounding 
it continued to cod, another substance would become liquid, and 
be depouted in a concentric bed around the former, and so the 
process would continue undl the most volatile alone of the con- 
stituents of the nebulse r^nained in an elastic awdilJOD. 

We have hitherto overlooked the chemical actkms which the 
Siubslances succesavely deposited might exert one upon tb« 
other, and, leaving this out of the account, it would seem that 
all these depouta having been the results of a slow and gradual 
cooling, would be ranged round the central nucleus precisely in 
the order of the temperatures at whit^ they pass into a gaseous 
condkicHi. 

This, however, is not the mode in which the globe we inhabit 
is constituted, and, in order to account far its actual structure, 
we must next consider bow this regular wder would be interfered 
with by the chemical lenities exerted amongst the constituents 
of the several strata. 

Immediately upon the depo»tion of a new substance upon 
one already formed, the chemical actions taking place at the 
line of junction between the two may be presumed to give rise 
to new comlrinations, and to occaaion explositms, rendings asun- 
der, and heavings up of the strata, an elevation of temperature 
as a consequence of the intense chemical action excited, and a 
formaUon of solid matter, whenever the new compounds result- 
ing should require a temperature more elevated than that of the 
previously existing constituents, for continuing in a liquid con- 
dition. It may therefore easily happen, that the internal beds 
already solidified will return to a state of liquidity, and, where 
the mass is considerable, a long period might elapse before the 
centre, then less heated than the surface, is restored to an equi- 
librium of temperature with it. 

At the time when any one of these combinations was gung 
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tm^ the maximum of tcnpenture would ndtber be u the ceeUe 
nwr yet at' the aurfaoe of tlie m«■i^ but at the (Httwe'point whete 
the uppomoet bed reposes od tfap one subjacent, siooe it is there 
that the chnaical action, acoording to our hypothesis, ought to 
be developed. 

It would Mily be af^ many ooovulnons had taken place, and 
after la^ portions of the earth's crust, which were already soli- 
dified, had been recoaverted into a gaseous conditjoo, that, by 
virtue of a further coolinj^, a continuous crust would be formed 
of a sufficient ctxiaistency to oppose an obstacle to fresii chnni- 
cal Gombinatioos. 

When, however, the temperature had sunk low enough to ad- 
nit of a new subetance bang deposited upon this solid substra- 
tun, calculated to act chemically upon it, we ^ould have the 
lame phenomena which had jHvviousIy occurred, rejuoduced 
upon the cooUguoas surfaces of the two deposits. On the other 
hand, supposing the bed inunediately sut^acent not liable to 
be acted upon, but to have uoderueath it a bed of matter, a 
«eftun period might elapse without any action occurring be- 
tweMi the first and third, until the liquid Ust depositfd reached 
die surface of the latter through fissures in the intermediate 
bed, fissures produced by preceding convulsions, or occasioned 
by a contraction which resulted from a cooling of the materials 
subsequently to their becoming solid. 

The first effect of this would be that of producing explosions, 
whidi must widen the fractures in liie bed interposed, and thus 
increase the lines of communication between the two bodies 
wbioh possess a mutual afiinity. Hence would result fresh con- 
vulnons, the effects of which would be the more conuderable, 
in propordon to thnr lAowness in beginning, and to the obstacles 
they had to overcome to order to burst through the intervening 
substances. ■ 

It is thus we may conceive the auccesdve revolutions which 
the terrestrial -globe has undergone to have been brought about, 
and may account for ihe fractures and the varieties of inclina- 
tion beloD^ng to beds, which we should imagine to have been 
at first depouted in a linear tenet. 

It is also conceivable that the surface of the earth, instead of 
having cooled in a gradual manner, may have experienced, from 



and <^tke Phaumeita qf Volamoa. 84S 

tww to time, very conuderable mid very sudden augBKqtatioos 
of tempmiture, whenever the cbemiNl actbse alluded to were 
produced. 

During the fir§t &t«g«B of the forauktioa of a phueb ^^ ^i* 
quid substances, which upon their depoeitiuD exerted ehemical 
actioD, might have been many and variDus, hut now Ijiat the 
only one which has conunued in a liquid state is water, this alone 
can, by its penetration into the intericHr, be suf^Msed to brii^ 
about similar convulsions to those wbidi we have ima^ned to 
have taken place antacedenlly. 

But experiment shews us that thoe are bodies m natlu^ upm 
which water does pioduce a chemical actictfi, capable, if proceed- 
ing on a EufBciontly large scale, to bring about very considerable 
changes. 

M. Ampere illustrates this by observing, that, by pouring 
water in very minute drops on a mass of potassium, a good imi- 
tation of a volcano may be produced, the hydrogen liberated, 
causing a little tu^iter-shaped cavity in the centre, whilst the 
oxide of potaaaium resulting will accumulate TMind its borders 
into a little hillock. 

On the other hand, if water is made to fall in rather la^o* 
quantities upon the same mass, iti whole surface will be B[^it 
and rent asunder, bo as to represent, on a minute scale, the great 
valleys and chains of mountains with which the earth is tun- 
nelled. 

Moreover, says M. Ampere, there remains an evidence of the 
amvulngns brought about by the decomposition of bodies de- 
prived of their oxygen by these metallic bases, in the enonnous 
quantity of azote which fonns the larger proportion of our al>- 
mosf^ere 

It seems most natural to suppose that this azote was once in 
a state of combitiatioD with some sulatance or other, most pro. 
bably with oxygen, existing p«-hap6 in the form of nitric or ni- 
trous add. 

This compound would have required ei^t or ten times as 
much oxygen as the quantity existing in the atmosphere at pre. 
sent. The disappearance of all this oxygen may be accounted 
for by the oxidation of substances, at one time metallic, which 
are now conv^ted into silex, alumine, lime, oxide of iron, man- 
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ganew, be. ; whilst Hiat which the atmosphere at present coD- 
taiiiB may be onlj the portirai left after all these processes bad 
been completed, or which has been expelled from bodies already 
oxidized by means of dilorine, or other analogous ptinnplee. 

We will not foUow M. Ampere in his remarks respecting the 
manner in which this add liquid would act upon and modify 
the cootents of the solid strata ; it is sufficient to observe, that 
iu proportion as these erents were repeated, the increasing thick- 
ness of the substratum of oxide would render the communica- 
tioo between the surface and the inteiior more and more diffi- 
cult, and oonsequently Ining about cataclysms which, though 
rarer than heretofore, would, when they did occur, prove more 
violent. In the mean time, the strata of the earth would be- 
come fissured mm^ and more by the heavings up of its crust, 
and inclined in all directions ; fr«n the irr^ularities in its sur- 
face would result basins, into which the liquid, whit^ the next 
stage of cooling caused to be predfntated, would find its way ; 
so that first would emerge a few idands from the midst of an 
expanse of liquid matter, no longer as bef<»« uniTenally cover- 
ing the surface, and afterwards more extended tracts of land 
would make (heir appairance. 

The earth, at this period, might b^n to be surrounded by 
an atmosphere similar in nature to our present one, but in whidi 
probably the constituents bore to each other a very diflerrait re- 
Ifrtion as to quantity. 

It seems to follow, indeed, from the ingenious researches of 
M. Adolphe Brongniart, that at this penod the atmosf^ere 
contained a mudi iaiger proportion of cariwaic acid than it 
does at present, a circumstance w)Hch,'Whilst it unfitted it for 
animal, was highly favourable to the development of v^etable 
life. 

On the occurrence, holtever, of ev»y new cataclysm, the sud- 
den and great elevation of the earth's t^npovture, wUch would 
occur from the chemical action that occasioned it, would put an ■ 
end tor the time to all kinds of organizatitxi, and hrace we ob- 
serve in the earth, beds without a vestige of organic remains ■ 
succeeding others richly fraught with such evidences of existing 
life. 

M. Ampere then proceeds to show the consistency of these 
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views with ^ relation given of the creatitm in ihe Book of Ge- 
nests, and particularly with the order in which the several 
ctasses of beings are there represented to have been successively 
formed. 

Since the creation (^ man, he observes, the only catastrophe 
which the globe has undergone is that which corresponds with 
the Mosuc Deluge, to which perhaps may have been owing the 
elevation of Himalaya and the Andes. At present the crust of 
oxide which separates us from the non^oxidized nucleus is so 
thick, that convulsions are become very rare, and the resistance 
(^pooed by it is so great, that when a fissure does take place, by 
which a communication with the interior is brou^t about, the 
explosion is only local, and its effects are not extended, as here- 
tofore, over the entire globe ; so that, although the shock may 
at times be propagated over a great extent, yet no actual frac- 
ture o( the aolid covering, or ^ection of melted matters over its 
Bur&c^ will take place, except over a comparatively limited ana. 

This hypothecs of an unoxidized nucleus, concludes our au- 
thor, an idea at one time pronounced by Davy to be the only 
admirable one, afibrds a ready explanation of the phenomena ot 
volcanoes, without rendering it necefisary for us to suppose the 
earth to possess ac enormous heat derived from the state of fu- 
Non in which its internal nucleus is by some imagined to be re- 
tained. This very unoxidized mass, indeed, is in itself an inex- 
haustible chemical source of heat, which will be developed each 
time that another body enters into union with it with suffideat 
energy ; so that an active volcano may be regarded as nothing 
more than a permanent fissure in the globe, a constant diannel 
of communication between its unoxidized nucleus and the liquids 
which lie above its oxidized crust. 

Every time these liquids penetrate to thi> unwiidized nucleus, 
an elevation of the crust must take place from the mere increase 
of vdume, which a metallic substance experiences upon uniting 
with oxygen. 

The heat resulting from the chemical action would have its 
maumum of intennty at the pmnt at which the union takes 
(dace, i. t. along the line of conuct between the oxidized portion 
and the metallic nucleus, and must be propagated from thence. 
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not only toward* the exterior of the globe* but Itt:ewt9e towards 

it! interim'. 

In prop(Htion, therefore, u tbe oiidatioo of tbe emit advao- 
ces, the seat of tbe chemical acticAis, and coaBcquentlj ihtjbau 
at the subterranean heat, will approadi nearer and nearer to tbe 
centre. 

What has been just remarked, says H. Ampere, imy seem at 
first aght at variance with certain observed fiMsts. It has been 
noticed, that from tbe surface down to a certun depth the earth's 
temperatare is progressive, and we are hence disposed to con- 
clude, that this same increase continues even to the centre, or at 
least down to the point at which the contents would exist in a 
slate of fusion. 

The obeervatJons themselves are good, but the conclasion 
drawn from them may well admit of objection. 

Let us, in the first place, su^;est, that this increase of tem- 
perature from the surface to a certain depth furnishes no ground 
for setting aside our hypothesis, inasmuch aa, even upcm oai own 
assumptioD, it is a necessary consequence, seang that tbe most 
intense heat ought to exist at the line of contact between the 
metallic nucleus of the oxidized bed above it, and consequently 
far below tbe greatest depth that has ever been reached by man. 

Let us add, that man has as yet sunk scarcely a league into 
the intoior of the earth, so that he is acquainted by actual ob- 
servatiim only with what takes place over n'ogth part of the 
diameter of the globe. To infer from what has been remarked in 
this small portion of the diameter, the nature of what is taking 
place throughout the whole extent of the globe, seems very pre- 
cipitate, for it is an established rule in physics, that we have no 
right to regard a fact observed as indicating a general law, until 
it has been found to bold good with respect to the larger portion 
of the scale over which it is extraded. 

Those who maintain, that the internal nucleus of the globe is 
in a liquid stale, do not appear to have reflected upon the action 
which the moon would exerdse on this en<ffnious fluid mass ; an 
action, from which would result tides analogous to those of our 
seas, but infinitely more terrible in their eflecis, both on account 
of the extent and the density-of the liquid. It is difficult to con- 
cave, how the casing of tlie earth could offer resistant^ to the 
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contjuued shocks of a sort of hydraulic lever 1400 hagues in 
length* 

Heretofore certain objections might be brought against this 
theory, in so far as related to the formation of muriatic acid from 
the union of hydrogen with chlorine. It vrai not admitted by 
chemists, that water was able to dectnnpose a metallic chloride. 
Berzelius, however, has recently proved by direct experiment, 
that water does decompose the chloride of ^cium (and also that 
of aluminium. Tr.) 

The heat emanates, as we have said, from the line of contact 
between the non-oxidized nucleus of the globe, and its oxidized 
crust, and is attributable, in a great degree, to the chemical ac- 
tion which takes place in that region. 

We must add, however, that there exists a secondary cause 
for its production, in the electric currents which result from the 
contact of two beds composed of heterogeneous materials. Si- 
milar currents exist even on the earth's surface, as is shown by ' 
their influencing the magnetic needle ; but they are leas energetic, 
on account of the slighter conducting power of these oxides. 

Simihir effects, we cannot doubt, are taking place equally in 
the interior, whilst the direction which the currents affect may 
be su^iected to be determined by tbe action of the sun, whidi, 
heating successively different meridians, diminishes in this man- 
ner for the time the conductibility of the corresponding portions 
of the more superficial beds of the earth's crust. 

■ Mr Ljell, In the last edition of his Ptindples of Geoli^, vol. iL p 28J, 

bw combated the doctrtne of B central heat upon principles similar to these 

" Gnntiag for a mometit," Mje he, " thst the tides in thU internal matter 
can have become h feeble, as to be incapable of Uftiagup everj six hours the 
fissured sheU of the earth, uaj we not aok, whether during eruptions, jets of 
lavB ought not to be tbroirn out from the crateiB of volcanoes, vbeii the tides 
aris^ and whether the same phenomenui would not be more conspicuous in 
Strombolt, where there is always hva boiUng in the crater ; Ought not the 
fluid, if connected with the mterior ocean, to disappear entirely on the ebb- 
il^ofiUtldeaT" 

The same author suggests an ingenious mode of reconriling the theory of 
Tcdcanoes which has been advocated above, with his own fundamentHl prin. 
dple, that the changes going on in tbe earth are calcukted so to couDterba> 
lance each other, as to produce an endlesa repeUtlun of the same phenomena. 
He surest*, that tbe hydrogen resulting from the water decomposed by the 
alkaline and earthy bases, may react upon the oxides, and by reducing them 
to their ntetallrc state, fit them for the same purposes again and again." , 



Initntetioiu Jbr the Kxpedition into Central Africa from the 
Cape ^ Good Hope, iSd June 18M. 

The " InstructionB" draWa up for the guidance of Dr SmiUi, 
the chief of the exploratory expedition, at preaeot in the inteiior 
of Africa, were sancticHied by Sir William Henchell, and other 
distinguished individuals at the Cape of Good Hope, interested 
in the success of the enterprise. The foUowitig jMges from the 
'* Instiuctions" will be read with advantage by those who may 
embark in nmilar journeys. 

* At primaiy sts^otu the Committee recomuend the unduoui application 
otetmtj Imtrumentkl roeani fbr the determination of the three elements or 
ktt t ndei hjngitudv, wd elention above the lerel td the sea, and e^ecUll; 
U luch itttiont M nun^'aeriei of lunar dUtancea ai poarible efaould be pro- 
cured, in addition to the unud aigbtt for time (or obserrationa of the altitude* 
of beavenlj bodlet near the prime rertlcal) which, together with meridian 
obaarvationa fi>r the latitude, they would recommend to b^ pnctited d^Ij ai 
a natter <rf'rrgalardut7, at erer^ atatioa, as well prlmarj as aecoodar;. At 
pilniwy ststioiu also the barometer and thermometer thould be obierved st 
regular intemla, and the magnetic vftriatlon aacertained Ay taiiiig l/u nin't 
atimuth intme^atdt b^fort and ajlar Ac iibteTvatioa Jiir bmt (noting the exad ■•»- 
mMUt, and tibui cUaming data fir intarpatatiag to Ae Htae qf atttrvatiiin). At 
■uch itaUona likewise a careful invealigaliDn of the Index errors of Sextants 
should be made, the zero poinU or index corrections of the Sjmpieaom^er 
should be determined b; leUureij compulion with the mountain Barometer 
(^vlng time for the instruments to attain the same temperature), and Uie dlf< 
ference noted In Ae observation.booki. The necessity 4^ frequent compari* 
Bona of these instruments will be apparent, if it be conddered that in the 
event of fracture of the barometer tube, no other means will exist hy wUeh 
the sera pmnt of a new one can be determined. Occultfttlons of stars bf the 
moot), and, if possible, eclipaei of the aatellites of Juplt«-, should be obserred 
whmever an i^portunitj naj occur. The former especiallT, affording the 
bMt known method of asoertainiug the limgituda by a ringle obserratioD, 
should be constaatif borne in mind, and the Almanac consulted Mvenl daj* 
la advance, so that no occultation of a large star certalnl/ identifiable, diould 
be allowed to escape through inadTertene& 

" The Committee especially recommend that every observation made should 
be T^stercd in « boot devoted to that purpoee, and proaerved in On emel 
Itrmt qf Om Ttadnet 11^ 1^ Ot inttnaaentK aad eAroimiulari, Mai k^ ligonalA J 
aeparat« in Its itatemMit from any calculation therecn grounded, and' that 
the obaervad or preeumed index or zero corrections, whether of Chronometer, 
Sextant, Barometer, or other instrument, ahould be stated separately in erery 
cas^ and on no account incorporated with obMrvediiuantitiei I and, moreover, 
that ttw otwervatioa* upcm which such index errors have been c<mclud«d> 
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afaould also be fitaerr-H. Since, however, tfae guidance of the ezpe(litii>n 
will nece«itate thq cskultf ktn of mtny obioyBliau.oii the tpot^ the result* 
of such calcuktkint ^lould be entered (as such) beddethe obaervatioaa triim 
whieh thej have been concluded. 

■' The Committee farther recommend, that the ChroqtHnelers with which 
the expedition has be^i provided by the Uberalitjr <^ hia- 9<bye«t;> Govem- 
nwnt, should on no account be corrected b; moving the hands, bovrever great 
their erroTi maj become, not evpa in the exti«m« case of one or both of Ihem 
lisving been allowed to run down. In que of suck a misfbrtune (which sliuuld 
be moat carefullj gusided agaiiMt b; making it tbe dailj duty of more llian 
one person to renund their bearem to wind them at a stated hour) it will be 
most convenient In place of setting' them, to defer winding thefu until the 
hours and minutes come round, at which they may respectively hav« stop, 
ped aa near as may l>e ascertained from one to the other or fiom both, to other 
watches of the party; and such event, should it take pbce, alK)u]i) bu con. 
apicuoutly noted in the observaUon.book ; and, u a ftirtb» and useful pre- 
cauUoD, it U recommeniled to keep aaiae of the best gcdog watchea belonging 
to individuals of U>e expedition, to mean Greenwich tim^ by frequent com- 
parison with one of tbe chronometer*. In every case where time ia ohter fed, 
express mention should be made of the chronomeLer or other watch employed,' 
dengnating it by the maker's name and numtier, ho that no uncertainty may 
ever arise as to tlie proper application of the correction for error and rate. 

" The rata of the chroDometeis should he examined at any station where 
the expedition may rest two or more consecutive nights, either. by equsl al- 
Ijtudes of a star, or more simply by noticing tbe'^lBappearance of any large 
fixed star from the same point of view, bebhid the edge of a board fixed at 
some considerBble distance in tbe horizon, and having its edge i^justed to a 
vertical position by a plumb-line; the interval between the two such disap- 
pearances being an exact eideral day, or 33 h. 56 m. 4 sec meantime.. Under 
the head of secondary obserring stations may be classed those in , whlfh no 
lunar distances can be got, and when the sights for time and meridian alti- 
tude can only be superficially and Imperfectly taken, or one without tbe 
other. Wilha view to the connection of these with tbe primary sUtlon, and 
to the sketching out a chart of tbe country passed through, at every primary 
station aseries of angles should be taken with the sextant between remaikable 
and well-defined points in the horiEon, dividing the horizon into convenient 
portions, and carrying the angles all round the circle, back to the point of de- 
parture; and in the selection of such points, two ends should be kept in view, 
first, the precise indentification of the point o£ observation, incase of its being 
desirable to find it again ; and, secondly, tbe determination from it of geo- 
graphical points. The first of these purposes will require angles to be I:iken 
between near, the second Iwtween dukmt oljects. For the latter, of course, 
remarkable mountain peaks will, if possible, be chosen. Of such, when once 
observed, the appearances from the place of observation should be prcgecinj 
by tbe Camera ludda, and their changes of aspect and fonn.as the expedition 
adrances, should be well and careftilly noticed, to avoid mistakes. The ap. 
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pwMlin^a aiHi ic e rfMiyreraMtoJcot^iinybahtd if pKdBg tir Mhtr- 
wiMiiiMnriiigiDoreccaetly, abBwBMof itfew^KBdradpaMi, mn dtrM- 
tton petp«Rdiralar to tlut In wfaiehit appetraiereetit^i ilafftt Mcfa Md^taid' 
ftinncach ataffmeuuring the angle between- the object and the MhM itaK 

"Id thii BMDser the neighbouADOdofaB^MBttonaiaj be mapped dom to- 
H to be availaUe far man; uo^U piBrposea, In ffl iudt CMea Ule cowpan 
bearingsofthvmoatlmportant olgeet IiitbeborieeadHmldbe takea,aBdln- 
the absence of the aevtant anf^ea, arimuth conipan Fsadlnga of oadi pobit 
may be subaUtuted, thoagh ef coune with leM precSaion. 

'^ IndiestlonB of Hie progresa of the expediUon ahoold be left at Tartom 
pnnts in Ita coune^ b; m»kSag marka an rocks or atooeSi An and hj haryiDg 
documents in bottles. Inr^sid to thelatta', it will be n o c ea wry to depodt 
them one foot deep at Kme known diatance,8ay IS feel irom aeonapicueu* 
niiftce of stM)e,OB which tha«U painted a drclecimtalnlBg the diataiieeuid 
beBTing by compaas of the bottle, froBi its centre, and - that the altustloD of 
Buch [daces of deposit should also be asceitatned by exact compass bevlngs of 
semal remarkable points in tlie borlnon, both neat and <Us(«Bt, asweUaeby 
angles between theii:^ oueAiUy determtsed with a sextant, and noted down 
in the journals i€tb« eqtedltiOD A>f tlidr own raA^enae or that -of futun 



" In surreylMg the- basin <^'artrer,(K' In proeecdlng' along the prendliiig' 
sli^of acotmti7,it la very desirable to detemtoeas uany poiBts as poa." 
eible on tke sama lavel, and fbtm that ask ««« a panlkl of elevatioa to 
Uie level rfthe sea., Alineefthlsklad tnoed at the alMude ol^MQr 10e» 
feet, would detemdae, in* %onffidraabled^ce«^ the phyriieal con^ion of ex^ 
tensive spaces on the map on both dde* of it Hie stUlona ef most intn«st 
will i>e found at the extremities of trnwrene- arms'ef tbe lidf^ orte th» 
central and meM wtifiag peiiils of the intervening spaces. Let tbe generat 
stt^ of tlie csuntry m both ^des of such etMiODs, be noted as to its rat« anA 
dlreetion ; and in regard Co the vaSeya which 'biterse^A the slotie, let their 
width, direction, and gcnenl rat* of decHvlty, and the aecUon and vdodty of 
th«r streams, be ucertaiaed, and the prointde eourse^of tlherirers, as &T asit 
ean be determined by the appearance of the eountiy and tbe reports of the 
natires, giving Atm the abnIginBl namM when they can be discovered. The 
altitude and aoeliidty of remarkable peats or ridges sboold also be Invest^a. 
ted, along with the natur« of their cUmate afld of the clouds fbrmed upon 
them. It will be requisite alaa to m»A with care the nature of the winda 
and sky, as well as the temperature at stattons in the ne^hbourhood, and to 
note the InflnMwewhidi cfaangeeofthatdescrlptlon have upon the barometer 
Biid observe also the tempa«ture of deep pools or lakes and copious sprli^fs. 
"The geolo^cy structure of the country Is especially worthy of minute and 
extended observation, and will reqlihc that notes be kept of all such oppean 
ances as Indicate or accMOpany change* of strwcture fei tbe formation, or of 
components in ttKSoll'and auHhce, especially such fbssU remafaii of pbiits or 
animals as may ocenri ^td met^lic ores, and that proper «pedinenH accom- 
pany these notes, tidceted «n the spot with pr«dse loGafidea; 
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" 11)4 iMMldiBdtMtewbeM of thevzpedHlanwHlaxUDd'fai tile' pKwfriitloii 
ofape4!bilenofpl(Utl«aatfi<und in the eolon;r>'"i^ espaoialtf of itmnquirt. 
■Ueroott ndtht weds' •fall gubh up mnj.be&aiMllnHrlpenBd state,' netlnii 
loealities and the vtrtetlei of aspect whleb v^atation puU on ia diff^-ent si> 
tUMions. In wgwd to other bftmchea of natiml history,' uH la eb>«iotii lluit 
iftw a«bDit vxpericnce of reMardh uncMr TOtr Ali«attoiit timttft erery one 
<rin be kUe td ivmgiiiae end pivWire whet i«!'nira on borel, no fmtfier in. 
ttoMtHnheedl-to be |^a,«XC«J>t the geneMlezpte^btioftbedenre of the 
CbWdittlee (tea sU ohMll endeevouf to KeUre fbr the EapetUtlon vfaKtererin 
ea/'-depUtnent tUej estVem Tumble, it beii^ eipremljuotbrAtood that 
evtt? iurtide- collected bf eeth indfiridual belJWga in pn^>ert7 td'Uie Mb^ 
iaUMt«:to thvespadilUiKcalleotfvelT^. 

" In vegerd to the inhoMfeatS tbeiOBelvee, It Istt pusniount Interest to gain 
an exact pinWdt of th^ Bfe, at respecte their coniUtlon, arte, and potky, 
tiielr loBguage, their externa] appeatBnce, population, orl^n, and rdation to 
other tribee, or In general whatever tends te e1u<^te their dispotHlMi or 
resources as sharers or agents in commerce, or their preparation to reotdve 
ChHstiairitr. 

" It wUl be proper to ascerOdn their religloiu tradiiions of prsctJces if 
they have anj, distlngulabiiig what la iodigenoiu bom the glimmering appre- 
heniion of great religious truths which nBcesaarilj spreads In advance of the 
scenes of mlasionaiy labour. 

" Examine also the state of their Intellect genn^lj, as exemplified In tbeir 
sodal and poIiUcal arrangemenU, and common tiadltion^ Bonga, or amuse- 
ments, and particularlj in regard to their knowledge of nature, and th^ no- 
tions of its vaet and varied proceedinga, aatfawlder, nin, wind, ft& 

" Inquiries respecting. comsincB asd the pEOspect of its extentdon are to 
be viewed as of no small importance in this undertaking. Everj means must 
be used to ascertain its preseut nature, channels, and extent, and t« determine 
the existing demand Jbr &reign commodities, and the return which maj be 
expected fbr them. Proper inquiries may also lesd to some satis&ctory views 
of its fiiture condition, as indicated by the wants of the nalive population, or 
the otjects of most importance to improve thdr condition, and the correspond. 
ing resources fbr exchange which' may arise from a more beneficial employ- 
ment of th^ Industry. 

" Lastly, we may notice the propriety of making inquiries or gathering 
infbnnatioR with respect to similar enterprlies, as whether the natives have 
tisdiUons of movements of their own, or of the arrival of strangers among 
them. All that can be gathered respecting Dr Cowan's expedition will be 
acceptable In the highest degree. The Elucidation also of an Isolated effort to 
struggle through the difficulties of African travelling should also be kept Id 
view; Ibwasmadeby amisdonatT'of the name of Martin, who has not been 
heard of dace be crossed the Colonial boundary In December IS31. He is 
cansequently supposed to have perished In the Garit^ or to have been de- 
stroyed on Its bai^ thou^, as it was his intention to avoid (be establish- 
BMDla of Europeans or iheir lines of communications, there Is a lingering 
posidbility of his still surviving. 
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" ^nw aitidea flUod fiir curjing od conineMe iriUi the aattTei b»ve tbtte 
dktinct objecti i— Fint, bj keepiiig up a canaUnt app«w*nce ot a*fRc, to 
ptBaent in thetr eye* an appreciabk motive fbr thU vMt to tbeir terrttory. 
Seramd, to condUate fiLvour, or to procure proTiaions for tbe puipote of hi»> 
^|mtllf^ng the reaouicea of the expedition. And third, tor the piupoie <i pro- 
coring anj profltable articles to extty on to the other diatilcti fbr the end* 
dmre mentltnied, or to veil in the colon J at tlie tenniMtion of the cataprkr. 
In r^ard to tbeae the Committee has to remart:, that Utoition to the tvo 
flnt mentioned object* la liuUif^nBahle, from itt necenaiy connection with 
the aafetj and efficiencj of the expedition, and that the third ia to I>e eonUn. 
f^t on the acquimtktna of the part; in r^ard to its main object of collecUng 
infiinnation as to the country, and securing what illuatrates its nMuni Iditorr 
and resource*, and on tite Kate of its means of tranqiort. The Conunlttee 
therefore reconunend Uiat this tltlid ol^ect be attended to odIj in case that 
It benccetsarjr tOMadw^tgonsbackfbrsupplieSiOrlocMetliBtin tliehoue. 
ward progress of the part;, there be rown fbr such articles without incotn- 
modli^ it in its other tqnrations. 

(Signed " Tbomas Wade, Chairman, J. Hebscbeli., A. Olipbakt, 
, jAiras Adamsoit, D. D., T. H'Leab, A. J. Cloztz, C. F. 

TOK LuDWte, F, S. WATEaMKTIBi'JoilK CEHTtLirSIl 

Chase, Hon. Secietary." 
J«M 23. ISM. 

CAPE EXPEDITION TO BXPLORB APKICA • 

" Report tfOeCommUItt <lfMatiiir>m«nl efAa Ci^ of Goad Hope Aimeiatim 
for Exploring CtntraJ Afriea. 

" The Comnultee has much [ileasure In announdng to the subscribers the 
receipt of despatches fhrni Dr A. Smith, dated the 23d September 1834, at 
Caledon BiTer. 

" From these documenls it appears tliat the journey from Graaff Heinet 
to the frontier of the colony, was attended with much hinderance and trouble, 
owhig to the severe drought which has long lieen experienced in that part of 
the country, and it ia understood has extended very &r beyond the colonial 
boundary. 

" Upon the arrival of the exploratory party at Philipolis, a missionary sla. 
tlon belonging to the London Society, and the assumed capital of the Griqua 
Chief Adam Kok, situated about twenty-five miles to the nurih of the Nu- 
Gariep or Black (Orange) River, Dr Smith, from the infurmation he there 
obtained, decided upon taking an eaflerly route, as the only one at that pe- 
riod practicalile, the drought preventing a aafe access with ox waggons to tlie 
Bechuana tnwn of Latakoo, on the Kurumau River, which it had been pro- 
posed to make the starting point of the expedition. 

" Hail, however, this difficulty not intervened, Dr Smith considers that it 
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h hif^lj probable he Aould have decided t« adopt hla preaent Inteoded route, 
iDaimuch as it la extremely dedrable thai the district between tbe two prin. 
dpsl branchaa of tbe Orange River Bfaould be Inveetigated, not only from its 
contiguit; to the eoloiij, but from the promiie it hokb out of very condder- 
abk and Intcmtliig additioni to our K^entific knowledge^ 

■^ TIm pai^, tlterefine, tUity in number, were Lo crow tbe Caledon lUrei 
on tlie day Eubsequent to the date of the detpatches, for the purpose of trac* 
dig up, in the flnt place, tlie country situated between the Caledon and 
Stockaiitrom Hirers to their respective sources, thence to explore the orl^m 
of the Hapoota Biyer, which it ia believed takee its rise eattwardly of lite 
same highlands, and falls into De La Goa Bay ; and having completed that 
survey, to stretch across the country westwsrd lo the Ey-Gariep or Yellow 
. (Orange) River, following it down to its confluence with the Hart or Mala- 
lareen, somewliere about Lat. 28° Iff, Long. 24* 36", and where they would 
arriveandcoAimunlcBte with the colony oia Phillpolls, in the month of Decern, 
ber. AC tills poinlaC was intended to ascertain from the Rev. Mr Moffatt, 
the intelligent missloiiary at Lattakoo, the state of the country northward, 
and the prospect of the expedition ; to bring together the stores laid up in 
reserve at Phllipulis, and there finally to airange the route of the party for 
Its nortlyrly destination, whidi It was expected would then be open in con- 
sequence of the periodical &11 of raina, whkh would render tiie country tra- 
versable by oxen. 

- " In the proMCutloD of the preparatory excurrion eastward, Sr Smith an. 
ticipated much interest and gratification. By native testimony he was atau- 
red tliat the wide Caledon issued at once a perfect river, from an enonnout 
spring, on the ride of a hi^ mnuntain, where It was neariy as luge as at the 
place where he was then encamped ; the prolMbllity of which diigular div 
cnmstattce may I>e credited from the ftct, that tbe river at New Lattakoo^ 
the Kuruman, gushes in tlie like mann^ ftwn its roAy ftnrat, a noble straam, 
and is at no part of its sutwequent course of greater alza His route lay at 
flrsttoMaasuSjKingof tbeBasutatrlbeof Bechuanaa; ibenoe to the once for- 
midable but now subdued Mantatees; and after tliat to the kraal of a large but 
little known tribe, where twenty-five chieft were reported to veside. He was 
in the immediate vldnity ot the Agate Hills, which supply the Orange River 
with those weU known and beautiful gems, and he had reason to believe that 
he would be able to Investigate the porphyritic formations at its sources, of 
which M> many and splendid specimens strew the course of that stream. There 
was also conttderabk proapect of a lai^ supply of ivory obtainable in this 
route, as a return for tlie trading part ^this expedition. 

** Tbe following memoranda of the acquirements of tbe expedition are at- 
tached to the despahjl : — 

" About MO specimens nf Urds, quadrupeda, ftc. luve been^neMrtvd, 

" Fifty dcBwings have been completed. 

" The history of three Bechuana tribe*, viz. Batlapee, Barralonic and Ba- 
clarou have been minutely investigated. 

" A map of the route from Phillpolis to the Caledon Hirer has been con- 
structed. 
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" The Utitndouidlcwgltateof elerenttatliuuluTe beea«>ccrt«iaed'(«( 
per eDcloBure). 

■ The geological ohancten of the covntry Utweea OrUff-B«ibiet add thla 
tUtion have been mjoutel; Inveitigatcd, aad numennu •pedment of rocks 
have been collected. The lielgbU of mn^ttf themOimtalmatid hUlit hAh 
wlthiti tnd beyond tha colonj, anuntgrt othen the CoD^ut Beri^ . bkve been 
taken." 

(VSOK A CORBEIPOHOEVT.)* 

" ^Ih Deeetabtr. 
" From letten addressed to MrCluwe,«ztrBCt8ofwbichhebandedtous,we 
were enabled In last Saturday's paper to give an account of tlie unproToked 
attack made hj the 2ulo chieftain Matselllkatx on 4 small Colonial party 
beaded by that Inde&dgable and undaunted IniFeller, Mr A. G. Bain, of 
Graaffi«anat, between the rlrera SeechecoolieandMeerit8aanie,inabout Lat. 
86' dlXand Long. 16* 30', who were out for the purpose of collecting wild ani- 
mals tor ao American menagerie. We now iniert, from the same source, ex- 
Incta of a letter firom Ur Smith, which f^ve some account of the progress of 
the central expedition. 

" Lat.. 38° 3V, l^ng. 38° 30'_itfM>. 8. lau. 
" All goes <m well, and erery day supplies much of interest The^mtuand 
ibacklogue are the two most powerful and interesting tribes which we have 
net with ; all the IndirUwls of both these b«rdes reskla on the tops of moun- 
talns, part fertlfied by nature, and part by art, >nd are so secure in Iheir le- 
ticata, that they have set at defiance both the forces of XMngaan and Maaala- 
catzie. The ktler, it is underslMid, has left the country towards Latakoo, 
and has taken up his position on the hj^^er branches of the Yaal Blver, where 
he is plundering and nuirdering In every direcliaa, and ikm various occuz. 
ranees whkh hare iatelyccme toour noUce, it would not be justifiable fi>r us 
le appnach Urn. We, therefore^ inteud to leave bim to work his utter ruin, 
wUch, in aH pi«WiUity, i« dose at hand. , He has, fram feai of John B^*em 
and Qie Coranm^ fled tnck to the country of Dit^aan, who will ooir, having 
Um within a moderate dMance, eTeqtu^Uy.oyerthmw him., 

** A psrty ef BBatardi wne 00 a hqntlng ezpeditl9n, about three weeks sgc^ 
ahng the banks of the VaaJ, fiiver, and whilst occupied in cutti^ up some 
•ca-cows widch they had kilted, were attacked l>y one of liisciHnmaBdoea with- 
•ut any provocatiim, and. lot all tb^ waggons, and two or three. of tlieir 
people. Th«7 shot * number of C^'eSi and the chief of them infoms me 
that had not pan of htsDed, they voiild have been able tq htve beaten then 
off. This act baa exdted the li^ignatiott of aU the weU.dispaBed, poople in 
this direction, and they are actively engaged in assembling a force to rcvei^ 
It ; if they wfo^ matters well, they will certajnly deatn>y hini-,.if oo^ he 
will be more troublesome than ever. 

•> To-morrow mOTBlog tre proceed with the view of advancing a li^tl^fiuther 
to the eastward, in order to get some id^ gf the cbaracter.iof tiie.cpuiitry to- 

• FIWB ■ Cf of Oood U«f< nsmnWi •<■■' M u by Sii Jms MacOilfiii. 
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wvdi th^ aaurow of the Vul Biv^f -Mkd tc '*^**^"t Out hioh *TWiirtfl1n 
range wUch extends to N.E., dJatant abciut' twenty miles ft«n u^ liter whldi 
I intend turning back, ud bwdllng along the lt<^ gieim^ which eztenda 
nearl; east and weal, between tlie Caledou and Taal Blvers, towards Phtlip- 
poUa, where I expect we will arrlre about Hie end of December. The Cale- 
don Klver esteodi much &Ttfaer to the mstwMd than would be inferred from 
any of oar mapt, and rjses out of the same mountdni with the BlacV Birec, 
or the StockeoBtrom lUver of the mapa. We are at prncot within a short 
distance of its sources, but despair of bdng able to visit tbem, as die mouu- 
t^ns are so Ugh and rugged. A fitw dajs, liowcrrer, will decide the poInL 

" N.B.— Some time ago I ttappened to get bold of some Graiiam's Town 
papo^ and was astonished to see such a statement about Uie Compaas Berg. 
The flguies are aU wroqj^ and the remark about the want of a detached thec> 
mometer is IncMrect." 



Castle Toward, -west coast i^ Seotiand, Dai^ Meteon^icci 
Register, from 1st Oaober to SUl December 1884. 
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The obterrations ttmn irUcli tU( sMnct .is taken, irere made behind the 
Regent Terrace, on the louth-east slope of the Calton Hill. The height 
of the initniments ia 346 feet abore the medium lerel of the tea. The 
morning and evening obaerrationB weie made abODt 10 a.m. and 10 p.m. 



SCIENTIFIC INTELLIGENCE. 

HCTEOBOLoer. 

1. Itifiuence of the Moon on the Weather. By F. MarceL — 
On the question whether tbe mooa has any influence od the 
weather or not, tliere are two opposite opnions; the great mass 
of the people, including" sulcvs, boatmen, uxl moet practical 
farmers, entertain do doubt whatever of the influence of the 
moon ; whether the change of the weather at the lunar phases 
will be from fair to foul,.or frooi ibul to f<ur, none of them pre- 
tend to decide beforehand, but most of them think, that at the 
new and full moon, there is geneiully a change of some kind. 
On the other hand, philoEophers, astronomn^ and tbe learned 
in gneral, attribpte thia opinion altogether to popular pre] udicc, 
Fint^g no reason, in the nature of atmospbeiic tides, for be- 
lieving that changes- should take fdane 4ki one day of ifae lunatkHi 
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rather tban another, they coouder the popular opinion to be 
uasu{^)orted by any extcoded series of correct obsemdon. 
In the Annuaire for 1833, Arago, the learned editor, has {re- 
sented the result of theobservatitau of Schubleri in Germany, du> 
ring twenty-dght years, or 34S ftynodic rerolutions of the moon. 
During this period of 848 new moons, &c. the nurhber o( rainy 
days were aa follows : — 

It rainedon Uied«7oftl)eiiew moon, 148 times. 

Do. do. flnt quart«T, . . IS6 ... 

Dn. do. fiiU moon, . . 189 ..: 

Do. do. last quarter, . ISO ... 

The observations of Scbubler were made during. eight years 
at Munich, four years at Stuttgard, and sixteen years at Augs- 
burg. As a good meteorolc^ical register has been long kept at 
Geneva, the author thought it would be interesting to ascertun 
from the tables, (whioh have been carefully publi^ed iu the 
Btbliotheque of that city), whether, during a period of thirty-four 
years, viz. from 1800 to 18S3, any inferences could be drawu lor 
or against the popular opinion on the subject of lunar influence. 
He 6adB, during these thirty-four years, the number of rainy 
days, and the quantity of water fallen, to be as follows :— 

lUkiy i»j%. Wits ttOta. 
At the new moon, .... 183 iSS lines. 

Firrt quirter, 123 439.0 ... 

Full moon, 133 415.7 ... 

hut quarter, ..... 128 388.6 ... 

Throughout the wfaole period, . 3,667 908 in. 93 lines. 

Thus it appears, that during thirty-four years, or 13,419 dayg, 
comprehending 4S0 synodic revolutions of the moon, there have 
been 3657 rainy days. This gives for every 100 days S$.tG 
.nuny days ; and we find, that 

For everj 100 dnj* of new moon, 39.29 have been ralnj. 
Do. do. first quarter, 39.06 do. do. 

Do. do. fuU moon, 31.43 do. do. 

Do. do. last qiiATter, 30.48 do. do. 

Hence,it is evident that,during these thirty-four years at Geneva, 
the days of new moon and the days of the first quarter have 
been just about as liable to be rainy days as any other common 
day of the month, while the days of full moon and those of the 
last quarter, have been rather more liable. But Although the 
days of full moon have been rather more frequently wet days , 
1, 11 A.i.>*vi|i 
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ihan thow' of oeir nooon, ii does not follow that more water has 
fallen at full mooo than at the change. The result of observa- 
tion in that respect is as follows : 

For evei7 100 da;* of new moon, there fell lOILS liiMS. 

Dp. do. fint quarter, do. 103.8 ... 

Do. do. full moon, ^ do. 90.0 ... 

Do. do. last quarter, do. 87-9 — 

The average quanUty for every 100 days is 99.6 lines, whence 
it appears, that at the new moon, the first quarter, and the full 
moon, more water has fallen than on common days ; at the last 
quarter leas. The quantity fallen on the total of the lunar 
phases, surpasses that on other days in the proportion of 98 to 

98-6. Another question is, whether a change of weather is more 
liable to happen on the four principal days of the lunar phases 
than on common days. But it must be decided what is meant 
by the term change of weather. This term should, the author 

' thinks, be limited to a change from clear weather to rain, or 
from rain to clear weather, and not be understood to include, 
as some meteorologists make it, all changes, such as that from 
calm to windy, or from clear to cloudy, 8ec. As the author ac- 
cepts it, the weather must have been steady during two days at 
least; that is, that the weather has been clear, or that it has rained 
more or less during two consecutive days. For example, a week 
has passed without rain ; it rains on the eighth day, and oo the 
ninth the weather is again fine. In this case, according to the 
author's definition, thefe is no change of weather. So also, if it 
has rained during five successive days, the sixth and seventh 
must be clear in order to constitute a change of weather. This 
may be arbitrary, but at least it is not vague, and, if practised, 
it will prevent, in the balancing of calculations, any leaning to a 
favourite hypothesis. To avdd another error, into which some 
have fallen, the author marks no change as occurring on lunar 
phases, but those which take place on the very day, and never 
those which may happen on the evening before or on the next day. 
With these precautions,he finds that, during the ihirty-four years 
or 12,419 days, there have been 1458 changes of weather. Of 
this number, 105 have taken place at the epoch of the two prin- 
cipal lunar phases, viz. 54 at the new moon, and 51 at the full 
moon. Now the whole number of principal phases during the 
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thirty-four years is 840; therefore, as 1S419 : 840 : : 1458 : 98^ 
the number of changes which would have taken place at new atid. 
full moon, had thest! lunar phases had no more than the share of 
comnioD days, but instead of which, the number was 105. Of 
the &i changes a^ new moon, 32 were from rain to 6ne weather, 
and S2 from fine weather to rain. Of the 61 at full moon 31 
were from rain to clear, and SO from clear to rain. Thus, at 
the new and full moon, the changes to line weather are to those 
to rain ss 63 to 42, Having thus proved that the epoch of new 
and full moon are not absolutely without some eSect on the wea- 
ther, the author examined whether this effect was confined to 
those very days, or extended to the day following. On the days 
following the new and Full moon, there were 1S9 changes, in- 
stead of 98.6, which would have been the number had these 
shared the proportion only of common days. With respect tq 
the days of the first and last quarter, the changes on these were 
96, which bring them nearly to the condition of common days. 
It is thus shewn from the tables, that the chance of a change 
at new and fiill moon, compm-ed witl^ the chance on ordinary 
days, is as 1S5 to 117, and Uiat the chance on the day follow, 
ing these two phases, compared with the common days is as 164 
to 117. Upon the whole, therefore, this examination lends some 
support to the vulgar opinion of the influence of new and full 
moon, but none whatever to any special influence of the first and 
third quarters. With respect to the barometrical preaaure, it is as- 
certained that out of the 1468 changes of weather, there were 
in 1073 cases a corresponding rise or fall of the barometer, ac- 
cording as the change was from rain to fair, or the contrary. 
This is nearly as 3 to 4. Of the 386 Mte indications of the 
barometer, 18S were on a change from rain to clear, and 303 on 
a change from deer to rain. Finally, of the 386 anomalies of 
the barometer, 17 were at full moon, and 10 only at new moon. 
% Snam Blindness, — When the division of Cordova marched 
from Cuzco to Puno, it halted at Santa Rosa. During the 
nig^t there was a heavy fall of snow. They continued tjieir 
march the nest morning. The effects of the rays of the sun, 
reflected from the snow upon the eyes, produces a disease vtudi 
the Peruvians call iwmmpi. It occasions blindness, accompanied 
by excruciating tortures. A }Hmple forms on the eye. 
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cAuses an itching pridting pain, ai though needlea wereoontiiiu- 
ally {Hemng iL The- temponwy logs of sight is oocafiioiied by 
(lie impoedbility of opeaing the eyelids for a single moment, the 
anallcst ray ti light being absolutely tosupportable. Theonly 
celief is a poultice of' snow, but as that meJls away, the iii- 
ttderable torturea return. With the exception of twenty men 
and the guides; who knew how to guard agaiost the calam^, 
the whole divinon were' struck blind with the . norumpi, three 
leagues distant from the nearpst. huiiian habitatioD, The guides 
galloped on to a village inadvancej.and brought a hundred In- 
dians to assist ia leaduig the men. Many of the sufierers, mad- 
dened by pain, bad strayed away from the column, and pmshed 
before the return c^ the guides, who, together with the IndiatlE, 
took charge of long files of the poor aghtless soldiers, cKnging 
to eacb other with agomzed and desperate gmep. During their 
dreary march, by a rugged mountain path, several fell down 
predptces, and were nerer heard of more. Miller himself suf- 
fered only fifteen hours from the itornm^yhul the complaidt 
usually eontinues two da^ a. Out of SOQO men, Cordova lost 
above 100. The rejpment most ' afFeeted was the Vul&gerot 
f formerly the Numaoda), which liad marched from Caraccas, a 
distance of upwaidsof SOOO leagues.— Jifom. qfOcReral SRUer', 



S. Dinowry of Saurian Bones in the Magnesian Cmglo' 
metvte near ^rijto/.—- Although some of the earlieet noticed 
Sauriaa remaiBS were the fosut Monitors of Thuringia, discover^ 
ed in the Continental eq[uivaIeols of our magnesian limestotte, 
• — characteriacd'fay the same testacea and fishes which ocxrurin 
correspooding formations in the North of £ngland,->4t does not 
appear that Saurian rnnains have been until now delected in this 
geolc^ical site in our own series. Recently, however, a quarry 
of the mf^esiiKi conglomerate, resting -on the higl^ Jdch'ned 
strata of carboniferous limestone, at Durdham I>own, near Bris- 
stE^jhaaafibrded some Saurian vertebrea, nbs, fonora, juld pha'' 
Uoges, logether:witb claws, the latter of cohsideraUe proporttonnt 
idxe; a coracoid bone .l)as also been found, approaohiag very 
nearly tn that of the Megalosaurus. . The gehetaldnwacter.of 
the bone^ seems int««cdiate between those of this gttni» and th* 
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enoodile. Dr Biley, who submitted the ^Mcameos hitherto dii; 
covered lo the Literary and Philosophical. Society of the Bristol 
Imtitatioti, is undatatood to be^prepariog b detaiWd account of 
this interesting diacovery^forthe Geolc^cal Society. Th« only 
9ai!lriian TSBiElni hitiiertR faund in thia i^nd in asiteap^niafik 
ing to this, wqs a fragment ttf a lover jaw. apparently of a gavial 
discovered itr the lower; beds of the Jiew red sandstooeat Guy's 
Cliffy Warwickshire. This: face is noticed in Farkinsoa's small 
work on Oi^nic RemaiiiB. — London and E^n. Phil. Jouna, 

A. JnafyMtg ^ thf FotaH Tree seen at. preatnti imbedded in 
lAe Sandstone at Craigintk Quarry, by Mir Soiert Walkar^^ 
Bxpoted to beat !a a tube, it. gives off bilumiiwiua nutter and 
waUr. IMsscdves with coDnderable eBerreseenoe in diluted mo* 
riatic acid, carbonBcenus matter being at tha same time 'd«posit- 
ed. Its cDsrtituents are, carbonate of lime,. 50.S6 ; carbonate of 
iiOB, 84.65; cu-booate of magnesia,. 17-71; coal, with/ silica and 
water &lfi; =98 S7. 

S. Ob the Origin of the ErraHe Blocks ^ Oe North if 
OernaBy.—T\M rollewing conclunoDs are given as the remit of 
Eliiden's investigations on this snl^t; they form the condn- 
ding pora^aph inbis.interettiRg.work,e[ditled, " Tlie Petmifac' 
tioRf of.Brande^intrg, and etpeeiaUgf thfue iMch ocera-in the 
roBed Stoaea and Block* -^ the South Baltk PJain." }. A port 
of the erratic blocks of the plain of North Germany, and indeet^ 
by mucb the larger porUon, l^ave a great aaakgy ito the rocks 
<^ the north of £uiope, and iboee rolled susses which oontatn 
petrifactions, also agreein their organic remains with nortbcrn 
rocks { and indeed, there are even rocks and petrifaetions amoi>g 
tbem which are peculiar to tlie Scaadinaviatt peninBuls. Op the 
other hand, many of the rocks and pet rif actions whiuk are oha- 
racteristic of Uie north, haive.not been found among ihe.rdled 
masses, and those petrifactions wtuch ane.extnemelyabHKdant 
in Norway and Sweden, arp replaced hy otitersin the erratic 
blocks.. 2. -Another pan of the'racki'coataining.pctri&ctionE, 
which occur as Uocka, agree in external charBctfirs with the rooks 
of the north, bat contaon pcliifacUcne wliiofa ha«e not yet been 
■finiod in Scandioaviai Hanyof>thssepetiriifBatians;are amongst 
the mwt abundant which 'oceur.in the. blocks. 3. Athird class 
belong to rocks which are entirely awanting in the north, and ^ 
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the petiifitttions which some of them cohtaia are n^vei met with ■ 
in Norway or Sweden. 4i. The' first oaly of thtee divisions of 
rocks can, with probability, have a nbrthem (»igin asdgned them ; 
in regard to the aeooad it is more doubtful ; but we cannot ad- 
mit such a view in regard to the third class, and that which is the 
richest in petrifactions. 5. The last cannot with probability be 
asserted to have been derived from the mountains which bound 
the South Baltic Plain, 6. Nor can they have come from 
mountain masse* destroyed in their original situation. 7. They 
cannot be supposed to have at an earlier period existed in (be 
north, unless we assume what is very improbable. Thus it ap- 
pears that the result of my labours in r^ard to answering the 
question of the native country of the erratic blocks is almost a 
negative one. It is doubtful if a more intimate acquaintance 
with these masses will lead more speedily to the answer to ifais 
question than a fortunate hypothesis. It is certain, however, 
that complete invesdgations on the nature of erratic blocks will 
afford a secure bads for inquiries as to their oH^u, and it is 
therefore to be wished that we should rec^ve numerous and ac* 
curate contributions to our knowledge of the blocks of all parts 
of the South Baltic Plain. So inucb, however, is decidedly 
proved by my labours, that the great geognostical phenomenon 
of the erratic blocks to the South Baltic Plain, cannot be ex- 
phdoed by one um[^ event, and that much more compbcated 
causes and forces must have co-operated than has hitherto been 
believed. It is equally evident that we stand at a greater dis- 
tance ftimi the solution of the problem than we imagined ; that 
apparently the k^ to the great riddle is not yet found, and that 
the question seems now less saiisfactorily determined than ever. 

6. Wt^tuton SfedaL—The Wotlaston Gold Medal has been 
awarded by the Geological Soaety to Dr Mantell of Brighton, 
for his many important discoveries in Fossil Comparative Ana- 
tomy, particularly of the genera Iguanodon and Hylasawus. 

7. RoytU Medal Jor Geology and Mineralogy. — At a meet- 
ing of the Counril of the Boyal Society of Londi», held last 
December, the following report from the Conwrittee appointed 
to cmuder the award of the roya) medal in Geology and Mine- 
rakigy, for the current year, was read. 

n,g,i,7cd by Google 
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" The cammktee appointed lo conrider and report upcm the 
most proper award of the royal medal for Geology axiA Minera* 
logy, recommended that the said medal be given to Charles 
Lyell, Esq., author of a work entitled * PriitcipUt tff Geo- 

** The Committee, decUning to express any opinion on the 
controverted pocdUooa contained in that work, beg to state the 
following as the grounds of their recommendation. 

" 1. The compreheodve view v^ich the author has taken of 
his mbject, .and the philosopMcal spirit and dignity wtlJi 
which he hta treated it. 
" 2. The important aernce he has rendered to Mnence, by 
specially directing the attention of geologists to efiecfs prt^ 
daced by existing chush. 
" 3. His admirable descriptions of many tertiary deposits i 
•ereral of these descriptions being drawn from original ob< 
serrations. 
" 4. The new mode of inTestigating tertiary deposits, which 
his labonrs have greatly contribnted to introdnce, vii. that 
of determining the relative proportions of extinct and still 
existing species of fosails, with a view to discover the rela- 
tive ages of distant and unconnected tertiary dqmsits. 
" Resolved — That this report be received, and adopted as the 
opinion of the Council ; and that the royal medal for Geology 
and Mineralogy be accordingly awarded to Charles Lyell, Esq. 
for his work entitled ' PrtniAplet qf Get^ogy? 

<■ Resolved — That the royal medal for Geolc^ and Mine- 
ralogy, for the year 1837, be given to the authoc ai the best 
paper, to be entitled, ' Contributions towards a System of Geo* 
logical Chronology, founded on an Examination of Fossil 
Remmns, and their attendant Phenomena,^ and to be communi- 
cated to the Royal Society after the present date, prior to the 
month of June in that year." 

H1NESAL0OY. 

7. Diamonds at Algiers. — The Sanlinian consul at Algiers, 
M. Peluzo, lately purchased from a native three diamonds, which 
were found in the auriferous sand of the river Gumel, in the 
province of Constantine. One of them was purchased by M 
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Dofremoy, tbe other two by M. &<ogiiiart, fw the muaetMn md 

ooUecUon of JU. dW Dre^. 

8. AUatniU qf GrvenZaiui.'-Tlus rare nuDeral occun unbeddecT 
in tbe granite of Greenland, where it was discovered by tbe late 
Sir Charles Gieseck^ Mr Allan conjectured it migbt be a va>i 
net; of gadoiinite, but Dr Thomsm of Glasgow, who was fur- 
(liahed with spetnmsns fcv esaminatkin by Mr Allan, determined 
that, diemibal^ considered, it mint be owned a& a new specie^ 
which he named AUanite, in honour of Mr Allan. Thomson 
fooitd it to cootaiOf of silica S£J, oxide of cerium SS.9, black 
Mcidc of iKKi S6.1, lime 9.2, alumina 4.1, volatile substances- 
4.0, a?llSM)L The imptrfeetion of tl^ aoalyiis, shewn by 
tbe exoen *£ the sonBtitumt ports, ren^red a repetition of 
it destFaUe. Fortunately the AHaaita baa been ogun analysed 
1^ tbe celeEMstcd Stromeyer, who gfres the following as the 
result of bis analysis: Silica 88.021, alumina' 15.326, pro- 
toxide of cerium 21.600, protoxide of iron 15.101, protoxide ' 
of manganese 0.404, lime 11.080, and water 9.000; = 99.482. 
It follows from this analyus, that the Allanite, although in' 
oompoatioo nearly allied to the orthtte of Berzelius, differs 
fi-om it in not omtaining yttria. It is still uncertain if tbe 
Cerio of Haidinger is the same mineral as Allanite ; and it \a 
equally doubtful if the mineral from the Mysore, analyzed by 
IVoIlastoD, belongs to the Allanite species. 

9. Nee^ Or«.— This was first analyzed by John, who proved' 
that it was not, as bad been previously supposed, an ore of 
duome, but a combination chiefly of bismuth, lead, copper, and' 
suljAur, in which the proportions were as follows: Bismuth 
4&JH0, lead 24.82, copper 12.10, nieiel 1.58, UUurium 1.82. 
•ulphur 11.58, loss 5.90; = 100.00. In a late analysis of this 
OK by Hermann Frick, in PoggendorTs Annalen for TS34, the 
nickel and tellurium (which, by the by, John bad placed as 
eonjectural substances) were not found. Afler repeated analy- 
ses, be gives the ft^owing as the composiuoa of diis ore: Sul- 
phur 16.61, bismuth 86.45, lead S6.05, copper 10.59 ; = 99.70. 
The formula of composition, 

10. jnatitta and Gold tf Qu UraUan Moantama. — It would* 
^pear, iron) some late investigations, that the platina occurs id' 
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f&geiniinted gmiiis and alRfi'ia masses' several pounds wdghtj id 
aerpentine, in which it is assoriated irith chramMe of irttt. P«rt 
of the gold of that region occura in quarts veins, ahmg vttli 
auriferous iron-pyrites, and grains cif gold have also been de- 
tected in the serpentine. The chlorite slate of thi tjrals proba- 
bly also contains platina. 

11. HydrchoracUfi a new mineral. — Colour white, radiated 
and foliated, and soil like gypsum. Specific gravity = 1.9. It 
ia readily distinguished from such minerdr as it might be con> 
foonded with, by its eaijy fuaibiiity befofe the bldW-pipe. Ac- 
cording to H. HesS, it contains the foltowhig ingredients : Lime 
1S.!1^, magnesia 10.430, water S9.880, bohicic acid 49.9%2; 
= 100.00. 

12. Idocrate in the Itland of Skye. tHscffoered by G. B. 
Oreeiumghi Esq.—^hu mineral was found at the junction of a 
trap dike with the calcareous rock it traverses. Its loc&lity ii 
about a mile and a half south of Broadford, on the wcTy to 
Kilbride. The dike averaged about four yards in width. Mr 
Crreenough could not determine its extent,- from the heather,- 
&C.' which covers the surface. 

18. Chtastdite. — According to Dr G. Landgrebe of Marbourg, 
as stated in Schweigger-Seiders Journal, H. 6. 1830, this mi- 
neral contains, silica 68.497. alumina S0.109, magnesia 1.1X5, 
water and carbon 0.369 r= 100.00; The remarkable striicture 
df this mineral is well known; we may add, from Weiss; that 
tmmy salts, as muHate of sodi^ fof example, when dissolvM tn' 
fkyy GubAances, as butter, and agsaii crystallized froin thefn,- 
fixlnbit in th^r crjstaU the same structare as- observed fh diias-' 
tolife. 

14. AnUrmmiai Nickel— JHfaf latest discovery from the ever 
inexhaustible Andreasberg is a Very interesting mineral, a com- 
bination of nickel and antimony, resembling at first sight copper- 
riickel ; but, having attracted the attention of a pupil of mine,' 
Mr Charles Volkmar of 'BrunsWick, Stromeyer and s^lf follow- 
ed iip the examination. The ore is found in minute thin hexa- 
gonal plat^ which teem to be regular, and in' interspersed par- 
ties, on galena and ifpeiscobalt. Fracture uneven, passing into' 
ftnalT conbhtddal. '- The terminal planes are of a high metallic 
lustre, the planes of fraicture shining. The colour is a light cop-' 
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per-red, wilb a strong inclination to vi<Jet. This bluigb exte- 
rior reaembles certain vari^ated colours, but the character is 
the same in its fresh fractnre. The powder is reddidi-browv. 
The on is brittle. Its hardness father that of copper-nickel, 
being acratdied by felspar, but scratches fluor. The specific 
gravity cannot as yet be ascertained, on account of the smallnee^ 
of the Bpedmens. Stromeyer's analysis is, nickel Sl.907, tmti- 
mony 68.793; = 100. We gave it the nameof Antimonial Nickel 
(Antinton. Nickel). — Hauiman, 

15, Carbonate t^StroJitUet discovered in the United Staies. — 
This comparativdy rare mineral has been discovered at 5coharri» 
New Ywk, in the viciDity of Ballcave, which has already fur- 
nished so many line minerals. — SilUman's Joumal/br October 



16. Tke three Bacet of the Human Species, as connected with 
S^ererU Languages.^Pr\t.haiA has compared the distribution 
of languages with that of the races of the human species, and 
has Aowo the contradictions which occur in regard to the origins 
of languages, by assuming the existence of three distinct races ; 
rince by applying the principle of physical characters to the 
Gonuderation of the races, nations are united with one another, 
which, in respect to their languages, belong to entirely distinct 
dasies. He instances that in the Mongolian race, the two great . 
tribes which compose it, the Chinese and the MoDgolians, are 
umutturally united, nnce their languages proceed from entirely 
oppoate principles. The limguage of the Itlongolians is poly- 
syllafaicBl, and has declensions and conjugations; while the lan- 
guage of the Chinese contains only words of one syllable, which, 
without declen^on and conjugation, come into different reUtiona 
to one another by difference of accent and position. The reli- 
0iaa of Fo, which is common to both nations, cannot be ad- 
duced as an argument, as it was adopted by the Mongolians at a 
later period. The American Indians, who, in respect to thdr 
features, seem to resranble the MtmgoUans, have, on the contra- 
ry, an entirely excluding peculiarity in llieir languages, in so for 
89 that the American languages, however difierent they may be 
frmn one another, possess, neverth^ess, a number of polysylla- 
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bical words, the finms of vhich are almost inliiHte- We can st 
once perceiTe that these objections of Frichard^s cannot nStxA 
the principle of the division of the human race upon phyBtcal 
principles, but that Ih^ are merely directed against certain at> 
tempts to carry out thisprinciple. Further, although the nations 
of the Caucasian race are for the most part completely connected 
by their language, while the Fins and Hungarians^ which wen 
con^dered by Cuvter as belonging to this nice, must, aectw^Dg 
to Prichard, be separated from it on account of the peculia- 
rities of the roots of their languages,-— peculiarities which are 
common to themselves alone ; and although, likewise, the I'ortats 
and Turks, who are also referred to this race, on account of 
the relation of their language to that of the Jacutes, have also 
a rescmUance to the tribes of the MongtJian race, still this is 
not a good argument against the existence of races, but it is 
only at most a difficulty in the con aider ati(»i of the Caucasian 
race, and an objection agunst a peculiar mode of clasdfication. 
Still more groundless are Prichard's objections to the Negro 
race, whose languages are so various; and it can hardly be re- 
garded as a serious remark, when he says that all the s^nrate 
N^ro tribes, viz. the woaUy-haired inhabitants of ibe mountains 
of New Guinea, and the Papuas of the Eastern Ocean, have 
acquired th«r characters from the climate of these regions, for 
it is known that phymcally distinct races preserve their phy^ca) 
characters in the same climate. The actual existence of races 
is proved by the indestructible distinctions of the Negro and all 
other races. The difliculty lies only in the claanfication of the 
races bendes the Negro one, — a. difficulty which will probably 
nevn be solved, and owing to which we must limit oursdves to 
an uncertain determination of the boundaries, by the united as- 
mstance of the physical and moral chu^cters, Mid of languages 
«id history. The conclusion of Prichard, that originally there 
was only one stem of the human race, is, it is true, not ctntni- 
dicted by the belief that, under the present relations of climate, 
there exist various constant races of the human species; bat 
flu<^ a conclusion is not rendered more probable than 'it former- 
ly was, by the interestiBg observations of Prichard on languages 
and nations. — Profesaor MUBer (^Berlin. 

17> Descriptive Caicdt^ue qfthe Pr^arati<ma m ^^ JfHU'<h 
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mitiail>epaHmaU-ffUte Muieum.^M^t fta^ CaO^ ^Sw 
geotu w Irtiaai.-<-Axi Dr- Houflt(Ki''s exceUeot catalogue there 
are Dumeroua.iBterestiog' details regarding the aii^omical and 
phyriolof^cal relatioDB of animals well deuryii^ tlie atteotioD of 
naturalivta. Of Uie di^'^ot portiona of ^e. coll^ctioii, aa re> 
marked .in the Dublin Medical Journal, that devoted to the 
wabmy vrf" tbe drcuUting syitcpi leeoia ntgst .complete, connate 
ing eit neafly 800 apedmen^ We alMll make oi^r extracts from 
this portiofi of ,tbeCataI<^e,, Here we goeet with one of those 
wttidetful cMtriraiWesrT-thote adapUtipn^ of means to end — 
with wl^di cetDparttiTe aant^my abounds ; .aw} as thib sul^ept 
scent to.bawe bQena.fayourite with our author, we shall foBow 
lulBi out in .hia Wiaq <wcfaes. 7be existence of a double hearty 
warm Idood, and an aottvc^in^natioii, iiqpljep a oo^TeifjondiDg 
re^ration, wiwdi caooot be interrupted for any length of time 
witbcait prochicjng death jt>y asphjitxia. But yiK find among the 
Tertebnied and wan»-bk>oded a^ip^s a class in irhich the temr 
porary Buq>ennon of re»|MratJnaijB,B,iiece«iKtry result of thdrmode 
of life, as wie see to occur i^ the whole, tnbe of warm-blooded 
diving animals. Thus, the whal«» the seal, the porpo^, th^ 
ottn*, and also diving birda-pijeststjucamples^of ij^is.. Here, 
so long as the animal remains upder. water, the mecb^ical, che^ 
ptical, and vital acts of respiration tie suspended, and wereit 
not prevenli^ by some special . piDvisioQ, thp accumulation of 
blood in the Tenons system must be injurious. In.prder, hpw- 
ever, to obviate such AoddeDlf, a beautiful {woyjnon. is adopted^ 
CQnsifting, fint ia the eusteooe, of what njay be called a supple* 
DMntafy Qt additional veoous apparatus; secqnd, in the increase 
fff voJdoie of cer^ift of the iutenal tnipkp ; ani^, thirdly, in the 
fomataon of va^ reteirvo^ conipi^oie^tiBg wjtb th^ v^ijius 8y»- 
ten, and which leenve the bteqd'during.tbe.flpppiig? c£.i,^ji!pi- 
ffltii^n. The i^icovery of -.tJmb BujriOHs appawtys is.no^.newtp 
conmritiye aiifttoin)8t4 ; but oui; author butb».ctreld)^of S/(tl 
deoKiDstratiag its existwwe innMQy anip]^ Mid (^ id ^'fr 
vs^ th^t the amotint or extento{.thfi.appar9tw iras proportiinwd 
to the Iragth pf tim9-tbeaQ)iQ^)U»ually.reaiwu uKida wi^, 
WpsbaUiDKitsDVe-of bisdwwp^oD*:'^" B.C..379. A.dried 
iiyectim of the heart and hlotidTeMelB, of' a seal (Phoea vUur' 
KmA ttKS«t«!nM JKdr tJiey^ y^iow^ Thei;© is BptbtPg-very 
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remarkable id the ^stribution of the arteries : their size is, how- 
«vet^ ■omewhat diminutive. The whole venous system presents 
a moat striking exhilndoD. The vena cava abdominalii is of a 
very incrdiDate aze : the venc hepaticoe, which joins the former 
Dear the rigtit auricle of the heart, are -dilated into vast rcae^- 
voirs for the blood '. the veins in the spinal canal, extending its 
whole length, and two in number, were of such a ^ze when in- 
jected, that, iu order for the exhibition of one, the other wt^s 
obliged to be reuKtved: on the back part of the neck there is a 
mass of \Hige vessels coiled and twisted tc^ther in a very .unique 
manner. J. H."— " B- c 381. The Uoodvessels, gall-bladder, 
and ducts of the liver of a seal injected and dried. In this pre- 
paration, the great disproportion between the vente hepaticas and 
the other vessels of the liver is well shewn. The hepatic artery, 
filled with red wax, is very small, and divides iato Xxa at the 
place o^ its junction with the liver; the vena porta, injected 
green, bears the usual proporuon in size to the artery; tbe've^ 
me hepatics, to be known by the yellow wax, appears as a great 
bag, with three pnjeclions from it, i;epresenting the offsets from 
the bag which passed into the lobes of the organ. The gaU^ 
bladder and its ducts are. sqialL'" — " B. c 383. The heart (u^ 
principal bloodvessels of an otter fLutra vulgaris), ii^ected 
^d removed from the body. The preparation shews a dilatar 
tion in the hepatic veins like that in the same vessels of the sealf 
though not to such aa amount. . The ven« cavas and iaiy>|niT 
nat« nJiiUt a like teadent^ to enlargemeiit. Tfaeae ^'eat di- 
latations in the venous system leading to the pulmonary cavities 
of the hearts in these animals, serve, no douh^ the purpose of 
temporary reservoirs ior the bloodt wlien prevented passing on 
freely through the lungs during the lotig-contiaued periods of 
aubtnersioD to which tlie animals are accMstomedv— J. H." But 
the saine provisiiKi, as might be eKpe(;ted,48 fiwind in the divk^ 
birds, a fact first noticed by our author: f* B. c. 407t , A-O'MVr 
jected.prepgratioD, dewing the circulati(Hi,tB th^ great nortbecQ 
diver (Coi^fnoiM'g'JaciD&t). The vena cava abdppunalis is vastly 
dilated, and near its entrance into the right suritJe formsa distiiKl 
bag, larger than that of the auricle itself. The vense hepaticae 
are much widec than they are ever found in birds not aocu». 
lomed ju> diviD^~-J. H." — " B. c. 408. A dried preparation 
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oT tbe heart and bloodvessels in a gannet {Suia alba). In the 
ganuet, which nearly equals in size the diver, there b not that 
inordiDate dilatation of the great v«ns leading to the heart, so 
remarkable in that IJrd. Although tbe gannet lives on fi^, its 
food is taken bj a mode different from that adopted by the diver. 
Like tbe eagle, it pounces suddenly on its prey from a height, 
when discovered near the surface of the water, and then carries 
it up to some dry spot, impaled in its strong sharp bill. It is 
not habituated, like the diver, to lengthened stoppages under 
water, and stands not in need of those provisions, so amply 
^ven that bird by nature, to obviate the derangements which its 
drculatory and respiratory organs might be exposed to, during 
repeated eflbrts of submersion. — J. H.^— " Our admiration of 
this beautiful proviaon will be increased, when we reflect on (he 
consequences of its absence in man, a being never intended for 
long submersion, fiut when, from disease, the circulation, &- 
ther in the lung or the right nde of the heart becomes inter- 
rupted, we then find that the condition of the venie cbvr hepa- 
ticie represents^ to a cert^n d^ree, their natural state in these 
animals during submersion. They become turgid^ enlarged, 
and the congestion extends to tbe liver; but as no provinon has 
been made for such an occurrence, this c»-gan swells by conges- 
tion, and ihe vessels relieve themselves by pouring out their se- 
rum. Dropsy results, and continues until the obstruction is re- 
mtrved, when it disappears, but certainly to return on every renewal 
of the central obstruction. Here the effect of disease is exactly 
that of a prolonged diving ; and as there is no apparatus for the 
leception of the blood, its accumulation becomes a source of eviL 
Before leaving this subject, we may remark, that those physio- 
k^sts who are disposed to adopt the doctrine of Serres, namely, 
that in many cases disease in man only represents or reproduces 
the normal state of organs in lower animals, might find, in tHe 
state of the hepatic circulation in cases of obstruction of the pul- 
monary heart, some analogy to the venous development of the 
amphibia and cetacea." — VubliA Journal of Med. and Chem. 
Science, No. xviii. vol. vi. p. 485. 

18. Introdactioa ^Fr(^ into Ireland. — It is iiot generally 
known that the introduction of frogs into Ireluid is of compa- 
ratively recent date. In the sevmteentb number of the Dublin 

,11, Google 



Saen&Jic Jnleliigence.—Zoologi/. 373 

University Magazine, there is a quotation from the writings of 

Donat, who was himself an Irishman, and bishop of Fesube, 

near Floreoce, and who, about the year 8S0, wrote a brief de> 

scription of Ireland, in which the following passage occur : 

" Nulla venena nocent, nee Berpens aeri^t in herba; 
Nee conquetbi oanlt gamila ituu laciu." 

" At this very hour," says our respected contemporary,," we 
have neither snakes nor venomous reptiles in this island ; and 
we know, that, for the first lime, Jr<^-spaw>n was brought from 
England in the year 1696 by one df the Fellows of Trinity 
College, Dublin, and placed in a ditch in the Univernty park 
or pleasure-ground, from which these very prolific colonists sent 
out thdr croaking detadiments through the adjacent country, 
whose progeny spread from field to field through the whole king- 
dom. No statue has yet been erected to the memory of the na^ 
tural philosopher who enriched our island with so very valuable 
an importatiMi of melodious and beautiful creatures."^ We may 
state, however, that we have learned from good authority, that 
a recent importation of snakes has been made, and that they are 
at present multiplying rapidly within a few miles of the tomb of St 
Patrick. — DiMmMed. and Chem. Journal, yo]. v. No. xv. p. 481. 
]9> JppareTU Death, which amtimudjbr hsentydayi, byDr 
Schmid. — ^A young man died in the hospital at Faderbom, who 
could not be buried until three weeks after he had breathed, at 
least to all appearance, his last breath. It was not till the twen- 
tieth day that the diaracteristic phenomena of death became 
manifest. The circumstances of the case were these. This 
young man had been a little time before cured of a tertian ague, 
when he re-entered the hospital, presenting some Etgna which 
caused an apprehennon of phthisis, without, however, present- 
ing any well-marked symptoms of this disease. In other re> 
spects, no disturbance in his health. On the day he died, his 
eyes were suddenly opened, and for some minutes we found an 
irr^;ular beating of the pulse. Several small wounds resulting 
from cauterizations, to which we then had recourse to rouse him, 
suppurated the second, third, and fourth days, 6n the fiflh, 
the hands of the body were turned back ; from the fifth to the 
ninth day there exhaled from half the body an abundant sweat, 
free from odour. Towards the end c^ the ninth day, there ap. 
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similftT to those of pa9fAygu^ The limbs-sUll presccyedtbeir 
natural wippleiicss, aod oa the e^teenth da; the lips BtiU re- 
tained their red remulioa .cologr. For. tunc days the forehead 
continued furrowed with verticnl wrinkles, and all this time the 
countenance preserved aa ezpresdim never presented by (be 
face of a dead body. The body was kept for nineteen days in 
a warm room : it exhaled not the least fetid odour, and there 
was observed on no part of its surface any cadaveric lividity. 
The emaciation was very ctmsiderablet a circumstance which, if 
it had existed, might have served to explain these different phe- 
nomena. — Dublin Journal of- Med. and Chem. Science, Vol, r. 
Na xiv. p. 304. 

30. Chemical Compotition qf^ (hftter Shells. — Professor Ro- 
gers, in Silliman's Journal for July 1834, gives the following as 
the result vi his examination of the chemical nature of the shell 
of the common oyster {Ottrea edulis): — Carbonate of. Lime, 
95.18; Phosphate of Lime. 1.88; Silex, 0.40; Water, 1.62 ; 
Insoluble animal matter, 0.45 ; Loss, &c. 0-46 ; =: 100.00. Oys. 
ter shell is therefore a carbonate of lime, nearly in a state of pu- 
rity ; and it is in this light that tt should claim attention, either in 
agriculture or medidne. Professor Rogers adds, " the scollt^ 
shells (Pecten Jeffertoaiut and P. MaditoHiut) of the marl beds 
of the Southern States, yield a larger proportion of animal mat- 
ter than the recent oyster shell ; and indeed in many instances 
these shells seem to have sustained no loss of this or in fact of 
any of their original constituents. The lac^ger kind of coral 
(Jstrea), which belongs to the same marl, contains a very mi- . 
nute portion of animal matter, and nearly the same per-centa^ 
of phosphate of lime as the oyster shells. 



31. E7.tr^0|ptttm.— Theuseof opium and the hodcab is almost 
umversd in ibe coantry;. and in these the Cntchee finds a boUks 
for eva^ disticia .ftf mind pr .of body. Whether at home or 
alnxtad, the'bookab.isbis«f)nftu)t'GMnp«nien. He hoa recourse 
to it At every imcHoeot of lanire; and I have myself, travelled 
with borsemea in the Ktvic^. of bis .Highness the Rao, who, jd-: 
though ih^ kept thor bones at » amort pace, conbived. td 
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smoke fi]\ the wbU& , In ,cyeiy spedes of uatiyo society JaCMtchf 
the inilu«ice of <^iiun is apparent. The dianct^ of the people 
has even acqjuired a duil phlegmaUc^cast fjofm itsdTects, thou^ 
it must be remarked that.these may be«r no pcoportioa to tb« 
immeose quaniily of the drug thftt Uiuef). ^Vith the. eiEwptitHi 
of an uawillingoeas on the part <^ thp opiMm-eatersta tiKeit thein^ 
selves, which [Hrobably ari*es partly /ropinatunfl lazipear, the 
use of this powerful narcotic does not 4{q)ear to' deBtroj the 
powers of the body, nor ^ enervate the Blind to tfie d^ree that 
might be imagined. Visragee, the Ibarejah chief of Boha, 
whose name has been f«nous in the faistoiy of Cutch for the 
last sixty years, haStdurJog.the^whdeofhislif^ indulged freriy 
in o|uun>, and has s^f^e^ed so. little from its debilitatiitg effect) 
that he was last year detected in ambitious projects against (he 
government, and baoiRhed t? his: ova ca^Ie ip conseqaenoe. 
He is now at ^he age of eighty, paralyzed by years, but his mind 
is unimpaired. His case is not a ginguUr one; and} oo investi- 
gation, X fim coDvinced, it will b^ footid in general. (Itat^the na> 
tives do not euH^r much frvm the use of opium. No doubt, 
however, Bast Indian ofuum is l^ss deleterious in its effects 
than that whicb is produced in Turkey..; It is generally takm 
in small ;i;up8 rubbed up with F^er, and the quantitios that ar« 
swallosred would almost exceed belief,,. Its etimulatitigfjSectl 
are Bometimes very apparent. 0,n on^ occasion, J had made a 
very fatiguing, night march with a Cutchee htH^semaB. In the 
momingt after having travelled above thirty miles,' I was c4>liged 
to assent tp biti proposal, of baltiog.for a fetr minutes, which fac 
employed in sharing a dose of about two drachma ^^ opium be- 
tween himself and his jaded horse. The efl^ls of the dose wa« 
soon evident on both ; for the horsf! finidied ft journey of feety 
miles with great apparent facility, and the rider i^solift^y be. 
came more active and intelligent.— ^AumM/ Narrafiveqf'a Visit 

22.. On the^^pi^^of YegetgfiU OrffViiiici^tM.~-'i:\i^ ye^ 
(ablf kiqgdcim presefits us ^ith i»aumerabl«fin9taiui^ opt onlj: 
of the extiaqrd^na^ 4iytail4iAty .'Of matter, .but of i|s aptiTtty iq. 
the almost incredible rejnd development of cellular structure.,in 
certain plants.. . Thus, the Bimista giganteum (a spepi^ of 
fungus) has been known to acquire the uze of a gourd m on^ 
night. Now, st4>posing with Professor Lindley, that the cellules 
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of ibis plant ore cot less Utan the , Jgtb of an inch in dianieler, 
a fdant of the above aze will contain no leas tban 47,00(^000,000 
cellules; so that, aupponng it to have grown in the course of 
twelve hours, its cellules must have been developed at tbe rate 
of nearly 4,000,000,000 per hour, or of more tban 96,000,000 
in a minute ! * and, when we connder that every one of these 
cellules must be oomposed of innumerable molecules, each of 
which is again cotnposed of others, we are perfectly overwhelmed 
with the minuteness and number of the parts employed in this 
ringle production of nature. 

23. Hole to make EattOk Food from Wood-^—To make 
wood-flowar in perfection, acotM^ing to Professor Autenrietb, 
the wood, after being thoroughly stripped of its bark, is to be 
sawed transversely into disks of about an indi in diameter. The 
saw-dust is to be preserved, and the disks are to be beaten to 
fibres in a pounding-mill. The fibres and saw-dust, mixed to- 
geth», are next to be deprived of every thing harsh and bitta: 
which is soluble in water, by bcnling them, where fuel is -abun. 
dant, or by subjecting them for a longer time to the action of 
cold water, which is easily done by enclosing them in a strong 
sack, which they only half fiU, and beating the sack with a stick, 
or treading it with the feet in a rivuleL The whole is then to 
be completely dried in the sun, or by fire, and repeatedly ground 
in a flour-miU, The ground wood is next baked into small flat 
cakes, with water, rendered slightly mucilaginous by the addi- 
tion of some decoction of linseed, mallow stalks and leaves, lime- 
tree bark, or any other such substance. Professor Autenrieth 
prefers marsh-mallow roots, of which one ounce renders eighteen 
quarts of water sulficiently mucilaginous, uid these serve to form 
four pounds and a half of wood-fiour into cakes. These cakes 
are baked until they are brown on the surface. After this, 
they are broken to pieces, and again ground, untU the flour pass 
through a fine boul ting-doth, and upon the fineness of the fiour 
does its fitness to make bread depend. The flour of a hard wood 
such as beech, requires the process vX baking and grinding to be 
r^ieoted. Wood-flour does not ferment so readily as wfaeaten- 

■Introd.toBol.p.7- 

f In a fbnner number of this Journal we gave some details In regard to 



bread made fhun wood and from bark. 
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flour; but the Fro&Bsor found fifteen pounds of birdi*wood 
flour, with three pounds of sour wheat-leavea, and two pounds 
of whest-floiir, mixed up with ^ht measures of new milk, yield- 
ed thirty-six pounda of very good bread. The learned Frofesaiv 
tried the nutritious propertieH of wood-flour, in the 6nt instance, 
upon a young Ao^ ; afterwards he fed two pigs upon it ; and 
then, taking courage from the success of the experiment, be at- 
tacked it himself. His family party, he says, ate it in the form 
of gruel or soup, dumplings and pancakes, all made with as little 
of any other ingredient as posnble : and found them palatable, 
and C|uite wholesome. Are we, then, instead of looking upon a 
human bnng stretched upon a bare plank, as the picture of ex< 
treme want and wretchedness, to regard him as reposing in the 
lap of abundutce, and oonuder henceforth, the common phrase, 
" bed and board,*' as compounded of synonymous terms F^ 
Quarter^ Review, November 1834. 

STATISTICS. 

iti. ExtCTtt and Poptdafion of Great Britain and her Coknieg. 



4fKm 



B«,gd, . . . 


806,0ia 


IbdTM, . . . 


Ul,3i3 


Bomtay. . . . 


64,938 


Ceylop, . . . 


87,000 


P™ng,.fco, . . 


1,817 


KewHolUad. 


,000.000 


i-ni, ; - 


240,000 


M««r!tiu., . . 


],000 


CpeofOoodHt^, 


180.000 


WnttmAfrio, 


1,080 


c™j. CLo-«). 


a0B,8«S 


Cmd. (Opp.r), 


OA,I30 




8fl,704 




14,031 


t;.|»BrM«>, . 


8,186 


Prince Edwaid'tl 


S,1S9 


NenfiMDdknd, . 


3b,928 


Hi.dwa-1 B^\ 
SMtUunLf 


635,000 



MiUi 








iatt^tt. 


OlTMctt. ^ 


13,086,675 




803,000 


TriniAJ, 






8,366,930 








7,639,469 


OrtDUU.. 






72,000,000 


Antigo., . 






14,700,000 








7,000,000 


Domiiac.. 






1,200^000 


a Tincot'. 






135,000 


Hen., . 






100,000 


8t KittV 






48,720 


«I«», 
Tob.go. . 






104,479 


Tortota,fcc 






136,376 


B.}>un>., 






34,983 


Beimudii, 






682,980 


Dmuim,tK 






SSO,000 


B«bU., . 






94,39S 


Honduru, 






189,000 


Mdt., fcc. 






30,000 


albnlMr, 






32,000 


^^'"■ 






80,000 




2,000 


Told, 




2. 



369,090 
44,163 

102,377 
26,782 
36,678 
7,406 
20,039 
27,788 
12, IM 
26,922 
18,861 
13,9»S 
10,642 
16,836 
8,920 
80,134 
22,966 
4,839 

128,960 
17,024 
66,836 
86,000 



2,824,040 121,829,601 



70,000 
96,000 
10,000 



From Ac Quarttrli, Jtuntal <if JfirkHOin, Nn 3ST]I. p. 481. 
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fUt. CoMxminff tie f^rotoMifyi^ Hitman ^i/i-iniSta^tm. 
BtfJamea Ctdand, LL. D^Tbat aiaigixr is a place of are- 
rage health for rtatistical purpose* maf be inferred' froih the 
daily state of the weather, which I pabhsbed io 1881, by which 
it appeared that the aten^ quaMtjr <tf rain which fell yearly 
during thirty years preoediiig that period, amounted to rathn 
leM than 29 inches. But more partkiriarly, die degree of health 
may be known, and taUes fmned for ascertaining' the probaU- 
fity of human life, fhmi a series of the mortdity bills, where 
Uie age of the living and that of penous who have died are nar. 
rated, io connexion with 'the population, and'A taftile of longevity 
fbr Scotland, wh'ch I prepared in t8Sl,'by which it appeared, 
that, on an •aver^^ of all the counties of Seotland, there was 
onepersMi eighty years of age for every 14©iVo **f the popula- 
tion ; while, in the ooimty <^ Lanark, with a population of 
S16,790, including 263,04fi who live in towa», vis. in Glai^w 
902,4^ and in other towns 60,630, there was one such perscKi 
for every 169iVii> Bhewing a degree of health in the population 
of Ghugow nearly equal to that of the whole of Scotland. .The 
following results have reference to Glasgow, and its suburbs 
whic^ partake of a mercantile and manufacturing peculation, or 
.something between Liverpool and Manchester, the town popu- 
lation being 198,518, and the rural S9W3. In I8dl, the popu- 
lation was found to be 202,4^6, the' burialS'£185, and the rate 
of mortal!^ eon«equentty S9t%!i- The births being 6868, then 
is one birth for every 29 jVe perscMia! The number of marriages 
being 1919, there -iod^Vo births to each marriage, and one mar- 
riage for every lOSjVa p^^sons. The number of families being 
41,965, there are ^''^ 'persotls to each family. It is very satis- 
factory to know, that with the same madiinery in 1821,- the 
population being 147,043, the burials S686, the rate of morta- 
lity was.89^VD> '^i '^ other words, as near as may be to the 
mortality in IStil^ By reference to the bills of mortality be- 
tween the years 1821 arid 1831, similar results will be foUnd; 
It appears from all the authentic bms of mortality I have ever 
Men, that there are more males bom than females ■ but, taking 
the pc^lation above fifteen years, the ouinber of feni^es prft- 
pooderatee. Tlie' f<dlowing results for Gla^ow are derived 
from the census of 18S1 -— ' 
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Blrth>_Ualeg, 3,037 Fenufes, 3^41 £icen of HileN 186 

Hales under 6 jeaTB, IM^S 14,066 ... of Hales, 667 

lOJean, SB,S49 37,435 ... ofHalei, 1,114 

...... Ujem,VI,0« 38,105 ... ofHalo, 8U 

30 7«ai% 47.620 60^11 j- ofFenulei^ 3,882 

30 yean, 63,706 73,419 — ofFemale*, bt,713 

Endw Population, 09,^ 10^708 ... ofFemales, 14,978 

Bnrials— Hales, X,701 ....^. 2,484 ..-. ofMalea, iVj 

Addenda Jbr 1831. — Description of Houieholderi. Married 
men, 30,082. Widowers, 1790. Bachelors^ 14S7. MalehoAie. 
holders, 83,259. Widows, 6824. Spinsters, 188S. Female 
householders, 8706. ToUl ramilies,.41,S65.^Counir^ to which 
the Poptdaiitm belong. Scotch, 163,600.. EDgl»h,Sgig. Irish, 
^,554. Foreigners, S5S. Total, 202,126.— Ae/^gwn of ffu 
Population. Established, 104,162. Dissenters, Episcopalians, 
and Jews, 71,299- Boman Catholics, 26,965. Total, 202.426. 
—Number of Paupera^ and £xpenae of Maintaining them. 
The number of paupers in the city and suburbs being 5006, and 
the population 302,426, there is one pauper for every 40,Vs- 
The number of paupers b«ng 6006, and the sum expended lor 
their maintenance or relief L^ 17,281: 18; OJ, shews the coat 
ef each pauper to be L. 3 : 9 : 0|.- If the wm for the relief of 
paupers, were equally pud by the whole ^Bon-recipient popula- 
tion, the proportioD to caeh would he one.»^iUiiig ^md ninepence 
and a maU fraction. The sum of L. 1 7,281 : 18 : 0^ includes 
the entire expenditure of the out and in-door paupers, surgeons' 
salaries, medicines, clothing and educating children, maintaining 
lunatics, funeral charges, &c. The cost of each pauper in St 
John's Parish, is L. 3:8:10|. The poor in that parish are 
maintained or relieved on the parochial system introduced by Dr 
Chalmers in 1820, i. e. by the Eirk-Seasion from its own resour- 
ces, without receiving any part of the general assessment for the 
poor, although the inhabitants of St Jt^n's Parisb are assessed 
for the maintenasee of the poor generally, in the same mantiei^ 
as other citiiens.- ...... ;> 
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NEW PUBLICATIONS. 

1. BUiUognipkia Palaon&ologica AmmaHmit Sytttmatiea. Auctore 
G. P. Dx Waldhbih. Mofqus, 1834. 

This well uraDged, generally accurate, and comprebenaive 
Bibiiograf^y of Foeal Animals, we consider an important addi- 
tion to the works already published on this subject. It witl 
prove useful to those studying or writing on the geological his- 
tory of extina animals. 

S, Ov;Uine$ ^ Compara^he Anatomj/. By Dr Grant, Professor of 
' Comparative Anatomy and Zoology, London Unirenity. Part 

lit. Osteology, Ligaments, and Mnsclea. lUnstrated with 65 

Wood Cuts. J. B. Bulliere, London. 

WaBN this valuable outline, desbned, we trust, to become the 
manual of Comparative Anatomy for our students, is completed 
(promised before October next), we shall lay before our readers 
an analysis of it. 

3< Aide-Miuwire du Vtyageur, ou QneftiMu rdative* a la Geoffti^)Aie 
PhyriqiK el PoUSqtie ; a I'lnduttrie et mix Beaux-Arti, S;e. A 
t Uit^ da PentMHet gtti veuhnt vtihier kur Vogagea. Par Jac. 
R. Jacksok. Paris, 18S4. Small 8ro. {^ 234, and 4to, Vol. ii. 
Tables. 

Wb recommend this useful work to the attention of those in- 
tending to viidt with advantage different countries, or who may 
be required to furnish instructions for scientific and literary pur- 
poses to travellers, because it cont^ns a very full series of ques-' 
tions in regard to the more important departments of physical 
geografby, statistics, poliucs, and the fine arts. 

4.ExpoiitionrfdiePriHapktqfMrJatiU3La«g'iinvaUumf&rS^)m- 
nmg Hemp into Rape-yama by MatAiiUTy, and tit effiet on At 
Strength and DttrdAlityt^ Cordage, By Mackab A: Co. Greenock. 
1835. 

" It wts only towudi the end of the 18th century that the srt of Bope- 
miking engiged the sttention of sdenlific men, ud b^(ui to be conducted 
on Kientific prindplea. Then it nas discovered, that by the mode of opera- 
tlon fbnnerly tn use, the ynnit could not be brought to bear equally irith 
each other ; and, tberefbre, that a great loss of etrength in the rope behoved 
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to be the eonsemience. Great exertion« were acoirdiiiglj mad* bj aevml 
intelligent individualB Id remedv tbis defect, aod between thejrsan 1793 and 
1807, no fewer than IwentT-two patents were t^en out for unprovmieiiti In 
the art, and fbr machines of rarious descriptions, — these It is not to our purpoae 
to describe. It may be sufficient to state, that the one invented bj Qiptaln 
Huddnrt of London, was greatly approved of, and obtained the highert cele- 
brity. This plan was Introduced into Greenock In 1803 bj the late firm of 
Messrs John Laird ft Co., but was in same measure superseded a few yean 
after by the method now In use, and which, bj the application of the same 
principle, but of a more aioiple constnictlon, was found to secure tbe same ob^ 
ject, while, at the same time, it was better adapted for general purposef. 
For this improTement on Captain Huddart'a plan we believe we are Isdebtsd 
to Mr W. Chapman of Newcastle. The principle by which an increase of 
strength in tbe_Corda^ was effected (amounting to about 90 per cent.), ia 
sinpplv by an cunetructing tbe strand of the rape as that «iery jiara i> made la 
bear ilt own proporliaa of the itrain. That tbe application of such a principle 
should be followed b; such a result, must be apparent to everj one, and it it 
bg corryinij out Mw tame priiuijile It) ittfuii length, as we shall aflerwarda shew, 
that we have been enabled to effect an additional increase of strength, and, 
conaequenllj, of durability to the rope. 

" That a great improvement in rope-iuaking was effected by these gentlenten, 
there can be no question, but that perfection in the art might be attained, It 
was still necansary that the mode of preparing the yams should also be Impro- 
ved. The usual process of hand-spinning was considered very defective, as 
evidently it did not impart to tbe yams that degree of Btr«igdi which it was 
thought the material wa* capable of affording. GadeaTuuis wereaccotdtngljr 
made to obviate tbis defect also. Three patents were even token out for ma- 
chines, but these were found not to answer expectation ; those constructed 
by Mr Chapman are still used by some bnuscs in Englaiid, but as they are 
very defective, they have never been introduced into general practice 



consideration must be sufficient to convince any person, the least 
conversant In rope-making, that, if the strength and durabiiitv of the rone 
depend on tbe proper arrangement and equal bearing with each other of Uie 



nversaht In rope-making, that, if the strength and durabiiitv of tl 
— "* on tbe proper arrangement and equal bearing with each otbei 

1 the strand, so its strength and durability must dao depend c_. 
the just arrangement, regular twisting, and consequent equal bearing of 
the nbrous substances which are employed in tbe composition of the yarna.- 
Indeed, after the improvement above alluded to, tbis was the only thing re- 
quisite to complete the scientific construction of cordage ; and by tbe appli. 
cation of macmnery on a principle somewhat analogous to that which we have 
already referred to, this dewderatum has alao been supplied, Mr Lang, who 
bad fbr many years directed his attention to the subject, and was convinced 
of its practicability, upon taking the active management of our woiis, got a 
set of machines constructed under his own direction, which, on repealed trial, 
were found completely to accomplish tbe objecL By this invention, the re- 
gular spinning of the yarns which'bad hitberto been prepared in a tedious 
and clumsy manner by hand-labour, is one object which has been effected ; 
but tbla, although in itself importanL, is one of its least advantages. By tbe 
same plan, the Lemp, to whatever pu'rpoxe ^plied, being drawn nver a suc- 
ceadon of gills, or small hackles, is dressed in the highest decree ; bence the 
fibrous substances of the bemp are r^^larly split and subdivided ; they are 
also multiplied to such an extent as that their number in a Patent-spun yam 
will be found more than double the quantity of those which compose a hand- 
spun ^arn of equal grist; this, even one will admit, must increase its strength 
In no inconsiderable degree. A^ain, while the fibres are thus greatly muTtl- 

Elied, they are also completely uongated and lud straight, so oa to admit of 
sing rHnilarly twisted, and each fibre being stretched its full length and 
laid paraUel to the others in the yam, they are all made to bear at tbe same 
time, and equally, in the strain (thus every fibre of tbe hemp is called into 
action, and contributes its own proportion of strength to the fobrie i tiua i> 

VOL. XVIII. NO. XXXVI. APBIL 1835. ^ " ^ 
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But IkitWnotaU,!^' hMd-Uhaur thehonpaui only beipun from the mid- 
d^,oiivJU;wdtlieii^ffeonIyoii»Julfof tbelengUi of its fibre is extended 
"In the. j«ra, CfiDMquentljr, aoow qiuliUca of betnp have hitherto been conai- 
dcBedMerlor^becMlMt anMCOunt of theaboTtneoK^tbeir fibre, they would 
natadi|iU<tfbwtg doubled I Uiua, * material in other reipecta m good, -while 
•flower fdee, has been rqected in the maaufiKture etCoi^age, not so much 



_. .. . n •oCouM, but becMiae, bj the nrocesa of faand-sidnnliig, coil; the 
oneJnVdf its length oould be empkmd. Now, Mr Lang's plan haa thia ad- 
JttioM^ adTaiitwftt that the hm^ b ipun bj the ead oftbe fibre, and thus, 
by havii^ it* wbde length extended in the yarn, those qualttes of hemp 
Uth«rtaconiU«vdinA^r,bac«uaerfiOTter, may be applied witb emialaafet; 
lu)dafraiilaga,aiiddolD mib^ produce Cordage as at rong and as durable u 
'tbeothcn. WbeM'WeUkelntoaooounttitermydqtreiaedBtAteDf thiabranch 
' of oucmanu&ctUKibtomaequencei/tbe&dlitieaenjojed bj ourneigbboura 
on theoontinent of undeneUliig u* in afbrelgnntawett'asalso the present 
•titeaCtheih^qiii^ intareat,lt will, bj every candid person, beacknowled- 
' " ' ' ' '" I17 which we ue enabled to produce a au- 

a, ou^t, evNi in a political point of view, 
. !• be legpi^d as a pultUc good t and la conaequentlj entitled to public en- 



So far Messrs Macnab. We have seen the rope-yarns, un- 
deratand the machinery employed, have read carefully the ex- 
jwution; and do not jiesitate to say, that this new cordage has 
answered the expectation of those who have tried it, and that 
'Severely too, in many seas. The public, the best judges in such 
cases .will, we doubt not, after a careful perusal of the "Expo^ 
Hon,"" and examination of this new kind of cordage, feel it their 
inleresi to employ it extensively. 

5. LeAe» GaognottiiBa; or Figuret and DacripHons o^lfte tAarack- 
mftc Petrifiietiotu if lAe different floeA Formatiom. By Dr 
H.O. BnowH. In 4to &M:iculi. Heide^bei|r 1&'}4. 

This beautiful, accurate, and interesting work, of which the 
first number has reached us, is creditable to the well known 
practical skill anr) learning of the author! Every possessor of 
a geological cabinet, and .ill who study the gecJogical history 
of the remains of the animals and plants buried in the crust of 
the earth, will find in the J.ethiea Get^wstica a safe and in- 
structive guide. 

■ We learn, upon good authority, that ilopemakers in Ru«sta are pidd at 
the rate of only Hi. per day ; hence the importance of machinery, which, 
by lowering the price of the article, prevents our being shut out of the fo- 
reign market 
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1834, December 1. — Sir Thohas Makdodgall Bsisoane, 
K. C. B. President, in the Chair. The following communica- 
tions were r^d : — 

1. On Phosphuretted-Hydrogen Gas. By Thomas Graham, 
Esq., Glasgow. 

% On the FossU Fishes, of the Limestone of BurdidiouBe. 
By Dr Hibbert. 

In tliia paper the Buth^r gave an accoant at a communication re- 
ceived by iiim fn>m SI. Agassia, relative to the remains of Hihie 
which had been discovered in the limestone of Bnrdiehouse, and 
which had been submitted to his examinatiiln. 

The gen^ij found in greatest abundance had been referred by Dr 
Hibbert to the Palteoniscus, which view was confirmed by M. Agassis, 
who, in pointing out its distinction from the PalKoniscus angustus of 
Autun, which it most resembled, regarded it as a new species. This 
very characteristic fisb (^ the Ijmestone of Burdiehouse, Dr Hibbert 
has named Palsconlscus Robisoni, in honour of Mr Robison, General 
, Secretary of the Royal Society of Sdinbui^h. Another fossU fish of 
a new and estraorajnary' genus, received^tlie name of Eiirynotus 
crenattts.^ A third, which was the first animal relic discovered by 
Dr Hibbert in the quarry of Burdiehouse, v,a» named, at his request, 
the ^ygopteras BncUandi. 

The Dony rays, of immense dimensions, and beantifnlly configu- 
rated, in the pmcessionof the Royal Bociety o£ Edinburgfa, M. Aga»- 
siz refers to a new genus of fish ';dnd he proposes to nam« tiie indi- 
.vidaal to which they belong the Gyracanthus ftainotus. ' He is also 
inclined to refertp me same indtviduat certain teeth found in another 
locality near Edinbiwh. Th^s^nus belongs to ffifaP}aboidian 'order, 
audio the &mily of CestracioRte^ so named from their 'approachto 
the Cest/acion t>f New Holland. WJtfaregardto'iheaUeged'SMTnm 
character of the teeth, scales, miil-some of the lar^ bdie^disco^rtved 
Id the quarry of Burdiehonse, M. AgassTic waff indocied -to consid^ 
them ^ .S'duraitJi'ratlKn'.than exactly Saurian, and tw assign then to 
a'lai^' saar'oid fiah,^kin to the extant liepidesteus. In the JWrn 
nf.iti te^th, and. in a Very neair reaemblatite of its stsles to'tfaMe of 
a reptile, tito Ij^idoRtens si^ees with Crocodilean fiunilies. Nor 
doeis this jgeneral correspondence iiiil, even with r^ttrd to the inter- 
ant «trac1^e of 4he anitaial. M.A_gasgiz has described the tesbltof 
an investigat^n of the Swimming bladder of a Specimen of the Lepi- 
dosteus spatula, prtberved in dpi-^iW, (torn the' dissection <tf-nditi* he 
was enabled. to demonstrate,' not only that'it Is a' real Inn^, hM diat 
it even approaches closely to the structure of the Innga Of- ffiptAfs, 
havidg characters in common ^th tbe' lungs of talamuefcr^' soA'at 

oc2 )Oglc 



SM Proeeedingt tf(ht Royal Sode^ i^Eduibttrgh. 



the reptUes improperlf called doubtfiil reptilet. The lung or swiirr- 
ming Uadder of the Ijepidoatens is not milj cellular, but has tdao » 
tra^ea, which extends the whole length of its anterior aar&ce, and 
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• with a glottis, surrounded hj ligaments, intended t» 
d ahnt it, constituting an spparataa eren more complicated 

n what ii found in many reptiles, M. Agassis also adds, that the 

hcaurtbas not the appearance of that of a common fish : it is destitute 
vi the inflation named bulbus aorticus, so characteristic of fish, and 
hmee has much m<ae the aspect of the heart of a reptile. 

With this fish, in its well marked external chara^rs, M. Agasaix 
has compared the saurmd relics discorered at Bnrdiehonse, and, in 
this ini^uirf , he has been assisted by the entire head of a laige foa- 
■il fish, preserred in the nHiseum of Leeds. From the aid thus de- 
rired, he has been enabled to establish a new genus under the name- 
of Megalicbthrs. With regard to the scattered and disjointed bone» 
ilNind at Bur^ehonte, it is etmceired that they indicate a distinct 
spades, to which M. Agassis has seme time since given the name of 
ll^aliditbya Hibberti. To the remains of another species of the 
same genua, discovered near Glasgow, and distinguished by a greater 
flBtnesi of its teeth. M. Agassiz is disposed to assign the appeUation 
of Megalichthya &lcatus. 

Dmember 15. — James Rdssbll, Esq., Vice-PresideDt, id 
the Chair. The followiog comniuiiicatioas were read : — 

I. G«nend Remarks on the Coal-FormatloD of the Great 
Vai\ey of the Scottish Lowlands. B; Major-General 
Lord Greenock. 

In this peper the author stated, that althoiqh there- is suffident 
fridence in the medunicsl origin and wganic conteiits of the beds 
(tomerftlieniofflztnardiBarythit^eas^d extent), which fbrmtbo 
•oal-neanirea, tofvove thepre-enstenceof mndi larger tracts of dvy 
land, in oennectioa with each ether, than could possibly have been 
•ffi>rded by the older portions of the preaent countries ; such proob 
ara altogether wantii^ when we endeavour to restore, in imagination, 
whai m^ht havd been the probable extent of that laad, the greater 

Cof which may now lie buried beneath the ocean, or have since 
covered by more recent deposits. It appears, however, to have 
been dotited with a luxuriant tropical v^;etation, and aufficiently 
devated to have given rise to the rivers and bHrents, by which the 
materials for oompoaing the coal strata had been earned down into 
the lakes or estuaries, where to all appearance they were deposited. 
'Kft circwnatanees in which the loige fossil trees are seen imbe^ 
ded in the strata of the coal-measurea, and other nmilar phenotnetia, 
have led the aothor to anppoee, that these rWers and their estuaries 
may -have been of neater magnitnde than would probably have been 
the emt if tbey had been attoated in small islands, according to the 
ccuidan of many eedogists.. The intermixture of terrartrial and ma- 
rme itmalns in the aBme beds, is a strong evidenoe in &niar of their 
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9uTUttile oriein ; and the fact frequratly obserred, of these beds 
bein^ corered bf , or alterBating vritii, athexB ooatainiag only marine 
remuns, mav, with neat prolHhility, hn referred to diuigea in the 
relative level of the uud and sea uiat may have taken puce while 
these deposits inxv foranins. 

The author then proceeded to describe the limits within which the 
coal appeun to have been deposited in the Soottish Lowlanda, which, 
with the exceptions pointed out by him, may, according to Williama, 
be indicated tiy a line drawn firxa the mouth of the Tay passing 
throagh Stirling, to the northern extremity of Arran ; and another 
nearly parallel to it fnsa St Abb's Head on the east coast, to Oirvan 
on the west Although coal may not have been equally distributed 
in every part of this district,— the deposition of the v^^tsble matter 
from which it was derived, having probably been more or less ir^ 
fluenced by local circumstances, which mav also have caused occa- 
sional varii;tres in the mineral structure and mguiic contents of the 
associated strata, — yet, in the opinion of the author, there are suffi- 
cient grounds to justify the conclusion, that the whole series origi- 
jialiy constituted one great fbrmation, the strata of which it ia com- 
posed appearing to have been deposited continuously, more or leas, in 
a horizontal position at the bottom of the sea, that must then have 
eovered at l^t the whole of that portion of the Lowlands, fbrmii)g 
eidier a strait or channel between two islands, or perhaps a vast ea- 
toary in which the rivers of the neighbouring primeval countries dla- 
chaiged their waters. The ripple-marks observable on the snr&ce 
of most of these beds give much additional probability to diis snppo- 
«ition. 

This original continuity of the beds occupying the .cafboniferons 
district, appears to have been subsequend^ interrupted by the intm- 
-•ion of the igneous rocks and hills sa universally prevalent in that 
formation, by which they hen been separated into the fields or basins 
where they are now found. The effects of Plutonic action, by which 
these hills were produced, seem to have been the chief agents em- 
jtloved in modifying the external surface of this imptntant district, 
ana occasioning those chemical changes and combinations in the ia- 
ierior of the earth, by which, when elevated above the waters, it was 
destined to become a more suitable habitation for the human race. 

The Fentlond, Campsie, and Ochilhills, as well as nieny others 
of a similar description within .the limits specified, afford sti^tng ex- 
amples of the effects jtroduced by their intrusion among the coal 
etratSi at periods subsequent to the consolidation of the latter, of 
which some instances were noticed by the author. In &ct, the 
whole eonntiT occupied by. the Scottish coal-measures, displays more 
or less the idftaenGe of anch igneous hills, or of the dykes connected 
with them. A cotain d^ree of parallelism may be traced between 
the principal ranges, their generalbearing being &om the eastward of 
aorta to the westward of aontli, which corresponds with the genered 
■strike of the fbsmliferons strata ; bnt they often appear to have been 
pntraded through the surface without anj order or regularity, 'and 
the dikes are found to proceed In every direction from the pnndpal 
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Tlie eatlior fiurthvr remarked, tbttt rivers, estuadea, or portions 
of the sea, now flow through « cover straU of this coal formation, 
which, from the appearances on their (^po^te shores, were in all pro- 
bability once contmuons. The connectioa between tiie Lothian coa]> 
fields and that of Fifeshire is very appaTent,|jbDth in tha general di- 
rection of the Btratft, as seen by their outcrop on the oppoeit« shores 
of the Frith of Forth, and in the number and thickness of the beds 
of cod in each, which exactly correspond. The appearance of the 
carboniEeroas series in Arran, and at Campbelton in Kintyre, as well 
as the indications of its existence at Ballycastlei and other places on 
the Irish coast, within the prolongation of the lines before adverted 
to, seems fnlly to.establish the geol^cal connection in this, aa well 
as in most other respfcts, between the west^of Scotland and the north- 
east of Ireland. 

S. On the composition of the Rangoon Petroleum, with Re- 
marks on the composititm of Petroleum and Naphtha in ge- 
neral. By William Gregory, M.D. F.R.S.E. 

The author first adverted to the discovery, nearly about the same 
time; of paraffine by Reiclienbach and of petroline by Dr ChrJstison. 
The former occurred among the products of destructive distillation ; 
the latter was fuuud in the Rangoon petroleum, and they were soon 
found to be identical. Reichenbach s researches on naphtha were 
then quoted, by which it appears that that indefatigable observer 
could not discover, in the kind of naphtha wliich he examined, any 
trace either of paraffine,, or of any other product of destructive distil- 
latioQ. On the contrary, be found that naphtha to possess the cha- 
racters of oil of turpentine, a product of vegetable life j and hr suc- 
ceeded in obtainiae ^.precisely similar oil from brown coal by distil- 
lation at 212°. These facts had led Reicheubacb to the conclusion 
that naphtha in general is not a product of destructive distillatioa, 
and, consequently, must have been separated at a comparatively low 
temperature. The author showed that Dr Christison s discovery of 
paraffine, of which Dr Reichenbach was necessarily ignorant,, is in- 
consistent with this view ; and detailed some experiments, by which 
be has rendered highly probable the existence in petroleum of 
eupion, another of the products of destru(:tive distillation. This 
substance is a liquid of Sp. gr. 0.655, trailing at 110°, and very frag- 
rant. The author obtained from the Hangoon petrpleum a liquid of 
Sp. gr. 0.744, boiling, at 180°, aud rathe^ fragrant. iThe oil of tur- 
pentine, as is well Jcnofcn, boils at 2^, and baa a $p. gr. of 0.860'; so 
that, at all events, the na ' 
oil of turpentine. Thb 
acid and iodine. Similar 
Iiaphtha led to^milar res 
about 760, and, cqnsequs 
kinds. of naphtha tfied i 
Thomson, and commercja 

The author concluded, 
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bocb were genuine, there most be at leaat two kiiuls of naphtha ; one 
irodnct of destructive distillBtion, the other the oil of turpentine 
the pine fiwesta of which our coal-beds are formed, aeparated by a 
gentle heat, eithra- befive or after their coDrerBJon into coaL It is 
obrions that our common coal-beds hare never yet been.exposed to a 
heat snffident for deatmctive distillation, since they are destroyed by 
a moderate heat, and we may therefore expecC the petroleum of 
these coalbeds to be of the kind described by R^ichenbtich ; while the 
Bwigoon and Persian petroleums, being products of destructive dis- 
tillation, must have their origin, if in coal-beds at all,, in such as have 
been exposed to a high temperature, and must, coqa^uently, he very 
different Irom the ordinary coal-beds. In confirmation of this view 
it may be stated, that Dr GJiristison could find no paraffine either in 
the petroleum of St Catherine's, or in that of Trinidad or Bochdale. 
The author finally directed attention to the implication of the pa- 
rafi^e as a material for giving light, as, when pure, it burns witA a 
clear bright flame, like that of was, and might doubtless be obtained 
at a cheap rate in the East. 

January 5. 1835, — Sik T. M. Biussaks, President, in the 
Chair. The following communication was read.: — 

On Water as a constituent of Salts. By Tho. Gi-aham, Esq. 
19th Januartf.-~I>r Hope, V. P. in the Chair. The fol- 
lowing cotnmunicattons were read : — 

1. On the Refraction and.pQlarizatioQ of Heat. , By Pro- 

fessor Forbes. 

2. Supplementary Notice on the Chemical Analysis of the 

Animal Remains of Burdiehouse. By Arthur Con- 
nell, Esq. 
Since the Author's former communics^on ! to the Society, lie has 
analyzed a portion of a bony fin-ray from ikt Jin^tone belonging to 
a fossil fish which has been, designated, by M. Agastid Gyracantbus 
fomosus. 
' The constitnents were found to be, 

Phosphate of Lime with a little Fluoride cJ Calcium, . 63.87 
Carbonate of Ume, . . . . '. . .. ■ SXSn 

SiUceoui.matter, . ■ . . .... 10.22 

Potash and Sods, partljr as Chlorides,. , > .... .71 

Bituminous matter, . .' . ■ ... ,S4 
Phosphate of Msgneida, .... trace 

Animal matter, . . tftue 

89.20 
He has also an^yzed a portion of the fossil scales embedded in the 
limestone. These scales belong to afoS^l genus »f fUi, to which the 
name of Megdicbtfays h«s4ieen given- hy M. AgMaiB, and yvhit^ is 
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Hppoaed to appnacb in character to the Lepisoateiu, or LepitUMteua 
of Agaa«is. The scales were aboat three-fourths of an inch long by 
somewhat Jen in breadth, and poasessed a Bne lastre, and the nsual 
delicately punctonid surface. They were fannd to contain — 
Pfaoqdute of Ume, with a little Fluoride of Csldum, 60.U 

Carbonate of Ume, 1 1-91 

SUkeou* matter, SS'K'lutui 

Water, S.48j'*" 

Potath and Sods, 47 



Pbosplute of Magneda, .... trace 
Aninial matter, , . , . . tmce 

100.03 
It is remarkable that the compoeition of these scales is very lUialo- 
goiu to tbat of the scales of the recent Lepisosteas, if we snppuw the 
perishable animal matter in the latter to be replaced by inhllntion by 
the hydrated siliceous matter in the fossil scales. In those of the re< 
cent Lepisostens, CheTrenl found — 

Hicaphate of Lime, .... 4«.tO 

CwbiraateofLime,. . '""* 

Gelatinous Animal matter, 



.!« 



The result of the analysis of the bony rays of the Oyracanthus 
may also be compared with the constitution of certain recent tish 
boiKS. Those of the pfke, as determined by Dumenil, consist of — 
Ffaoaphite of IJme, .... (Ui.26 

CaibonateofLlme, .... 6.IG 

Animal matter, ..... VIM 
T/aoQiofSodaand loss, 1.33 

100. 

If we suppose the animal matter to be replaced partly by siliceous 
matter end partly by carbonate of time, the composition of the recent 
and of the fossil bones becomes very similar. 

The ratio of the phosphate of lime to the carbonate of lime in the 
Coprolitea, accordine to the analysis formerly communicated to the 
Society, does not diilei much fraai the proportions in the abore ana- 
lysis of recent lish bones. The Coprolites may therefore be viewed 
ea aggregated masses of fish-bwe earth, the animal matter having 
decayed almost without any rabetitntion, froai fecal matter not poe- 
sening that stmctnre and solidity which seem usually essential to 
the proper prooeea of minerali^atioii by infiltretion. Since his for- 
mer commuaicatim, the aatbor bus found a, trace of fluoride of cal- 
dum in the Coprolites. 

It is remarkable, that the limestone matrix itself contains a very 
dedded trace of animal matter, doubtleaa derived from the great 
foanti^ of animal remaiDS whJcb have bem eatMnbed v it> 
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1835, Jan. 24. — Professor J.amek>k, P. in the Chair.— A 
papr by Mr Hay Cunningham was read, mi the Geology of 
the Islands of Mull and lona. The author considers the rocks 
of Mull as referable to four periods of formation, and he de- 
scribed these in detail, viz. the Primary stratified Bocks ; the 
Granite ; the Sandstones, Shales, and Limestones of the liasgic 
series ; and the great assemblages of Trap rocks, which consti- 
tute by much that larger part of that island. A particular ac- 
count was given of the distribution and the limits of these diffe- 
rent formations, their external physical aspect, their mineralo^- 
cal characters, the fossils which some of the rocks contain, and 
the various relations of the members of the series to one another; 
and more especially, the relations of the granite to the primary 
slates, and of the trap to the primary and secMidary strata. In 
describing lona, various interesting particulars were communt- 
cated regarding the limestone or dolomite connected with the 
primary rocks of that island, and the felspar rock which occurs 
near the limestone. The paper was illustrated by an extensive 
series of coloured sections of the strata and veins, and by speci- 
mens of the rocks. 

Professor Jameson exhibited a new bird, which appeared to be- 
long to the genus Eurylaimus, and which he named Ualhouuse, 
in honour of the Countess of Dalhousie, who has long been dis- 
tinguished as an enthusiastic admirer of nature, and a successful 
culUvator of natural history. It was described in the following 
terms ■.-~Bill greenish-black ; on its ed;^, along the cukaen, 
and at the dp, yellowi^-white ;,length 3-4ths of an inch ; 
breadth at base 3-4ths of an inch. Nostrils ovoid, inserted at 
the base of the bill, and fartially covered with feathers. Body 
grass-green above ; below, apple-green. Throat of a golden 
yellow, which extends round the neck, and terminates at the 
occiput with a few sky-blue feathers. Ocdput and top of the 
head, greyish-black, with a crest of sky-blue. Ear-coverts and 
face golden-yellow, mixed with sky-blue. Winga short; Ist 
and 4th quills equal, 2d and 3d the longest ; external webs of 
^uill-feathers grass-green ; internal bluish-black, with a broad 
band above in their centre of sky-blue ; below, there is <»e of 
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|,njiJi whili, w l i kJi gxteoJa bctobb the intern^ web of the seven 
first primary quilb. Tail Berlin-blue, very long, and strongly 
forked ; the two middle t^Ftiices much the ioogest. Tectricet 
twelve in number. Total length of body from the tip of Inll 
to point of tail, eleven inches: bul, five incbefi. Tar$tu weak, 
and rather Imger than middle toe]; length on inch and a quarter. 
Toefy external united to middle by two joints ; internal by one. 
The specimen of this very rare and beautiful bird, which b a 
native of Northern India, was brought from thence by Lady 
Dalhouue. It was remarked, that it is distinguished from the 
ty^Kcal specimen by the following characters : — The 6rsl that 
strikes us is the poaition of the nostrils, which, as already no- 
ticed, are inserted at the base of the bill, and parually covered 
with feathers. In the tyfdcol speoea, they are quite naked, and 
inserted at a distance from the base. Secondly, the strong cun«- 
form tail, and shortness of the wings ; and la^y, the weakness of 
the tarsi. Although the bird presents a peculiar group of cha- 
racters, it was not considei^ advisable to form a genus of it, 
until its habits and manners were made known. Its locality is 
also interesting, from it pointing out that this genus probably 
extends over all India proper. 

At the same meeting, a specimen of a new Meliagris, from 
New Holland, was exhibited and described. The trivial name 
of Lindesayii was gjven in honour of CtJonel Ltndesay, a distin- 
guished officer, and very active naturalist, formerly commander 
<^ the Sdth ref^ment in New South Wales, but now removed to 
India. This bird gave rise to the erroneous ojHnion that vul- 
tures exist in the Au^alian continent. 

Feb. 7.— Dr Geevi* e, V.P. inthe Chmr.— Professor Jame- 
son, in a series 4)f geological Observations which he read to the 
Society, among other interesting topi<^ noticed the fallowing : 

1st, Bedt of recent Shells on the bMes tfOte Firths qf Forth 
and C^fde, sitiiate considerably above ike present level ^ these 
estuaries. — These beds, I'rofeseor Jameson remarked, had been 
pointed out by him to his pupib, during hia geolc^cal walks, 
from the year 1806 up to the present time. One of his pupils, 
tlie late Asnstant-Surgton Macgr^gor, in 1811, read before the 
Society a paper on the recent sea-shelly he noticed about 4^ miles 
from Glasgow. Captain Laskey, in 1814, read a memtnr on a 
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bed of sea-shells, estimated 40 feet above the level of the Clyde, 
which he examined in the line of the Ardsoeean Canal, a few 
niileB from Glasgow, of which manmr an abistnct waa pnbli^ied 
in the 4th volume of the Society's Memmrs. Ha tounmnted 
thr following shells : — 1. T^trdo littoreua, % rudia, and 3. tere- 
bra ; 4. Nucla minuta and B. auclea ; ' &. PtUeOa vulgans- and 
7. pellucida; 8. Bucdnutn lapilltis, and 9^ -undaUun; 10. MytUw 
edulis; 11'. Vtnaa iidandica, 1% sbista, 13. Ilterata; 14. Pec- 
ten operculatis,' the ntlvufusof Donoran;- 15, BtUanv* com- 
munis ; 16. Anomia ephippium ; 17; T^Had planar 18, Nerita 
littonHs, 19- ^aucba; SO. Jfya tnittcata ; 31. Tuocbua cras- 
suBj S3. Cardium echinatum. All these ahdls, Captain Lask^ 
remarked, still inhabit the Frith of Clyde add its shores, but 
occur below Dunbartou, or where the water ia conatantly salt. 
Captain Laskey oIbo described to the Society a bed of ^ead sea 
Bbells near to Dunbarton, and above ths present'lerel of the 
Clyde, among which he particalarised Venus sukaU, -Pecten 
islandica, and Ostfea idandica of Turtoi^.' Dr Flaming af^- 
wards read to the Society " A short accouat of a bed ^ .-fbsnl 
shells found on the banks of the Forth to the -west of "Borrows. 
totmesB." This bed he descr^ied as entirely of '8efl-sbeUs,totxed 
with a'6nuill portion of sand. The' (viriirum 'eyaierwin great- 
eet abundance ; dnd -along with that-sbeU all- thbsB spades which 
.are found in plentyon the^oresof the Frithof Forth' j such as 
MgtHus eAaiii, Vemta rhomboidesi Mactra truacatay'fiuaMfwnt 
imdatum, Turbo littoteu^ Patri&c vblgaiis. The bed-is. about 
3 feet thick, and below it a bed of gravel resting npoo kbe sand- 
stone of the district : it extends-iha'strn^t line '^lot^ the bank 
of the Forth, in a direction from east towest^ acbriy tfaraemMes, 
and is about tbirty-tbree feet above -the rise of ordinary' spring- 
tides. MrBald,inthe'Mem(nrsof tbeSociety,mpttioAa«a4hdh 
ab occurring at AJloa, twenty feet ^wve the present 'lcv«l of the 
Fri^ of Forth ; also seit-Bbells sev^al laUes to the westward of 
Stirling Castle, particularly valves of the oyster^ of'itisooBmon 
size, although no recent: vpecimcns itti now found stfitargev nor 
any live oysters libove Queensferry; dsd'a.hedof tendandoys- 
ten At.'th4 foot of Clackmaiinan-hill:''-Mr'Adam86nt><adotber 
member of the Sooety, in a liteOKHr-pi^ibeA in /roU i^: of the- 
Society's Meminrs, deschbes'a bed a! ^R^riti'io.-<tbc ade of 
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Lonnch ia Loch Lomond, twenty-two feet above the [weBent l» 
vol of the Bea at Dunboiton, in which were Mme spedes appa- 
rently new lo concbologista, and several echini. In 18S1, in an 
account read to the Sodety of remains of the elqjhant found in 
an alluvial bed near to Kilmarnock, it was noticed that these re- 
maiDB were accompanied by sea-shells of the same wpeaet as 
those living in the present sea. In 18S4, Mr Blackadder, laad- 
Burveyor, hud before the Sotnety a paper, an abstract of which 
appeared in the 5tb volume of the Society's MemcMrB, od what 
he calls the SuperJSdal Strata of t^e Forth distnct. He there 
mentions common sea-shells of the Forth as occurring at Pol- 
maise, below Stirling, at Grangemouth, and other places near 
the shores of the Forth ; and also some instances of their oc- 
currence far from the present natural halutat of these ^ells, 
but everywhere above the present sea leveli Mr Blackadder 
ftf Edinburgh, a few years ago, described in a memoir laid be- 
fore the Society the bed of sea-shells conaderably above the 
present level of the Frith at Wardie and Newhaven. And 
within these few m9nths, Mr Maclaren, in a well known perio> 
dical, " The Scotsman,* descnbes a portion of the shell bed be- 
tween Leith and Portobello, and Dr R. Thoms(», in his inte- 
resting new journal, " The Records of Gennal Science," S^*^ 
aeveral additional paruculars regarding the shell bed on the 
faanksof the Clyde. From these detiuls, it probaUy follows, ei- ■ 
tb» that at some former pniod the waters of the Clyde and 
Forth were conuderafaly higher than they are at presait, or that 
the land has risen. 

SL NetBtH Fiaetit.Trap qf Werner. — Werner, from the fact 
of trap^Dcks reriing upon sands, days, marls, &&, inferred that 
these rocks mtK of comparatively recent formation. . He fur- 
ther ctmjectured, that these very generally distributed roelu, 
were deponted from the waters of a deluge jvhich overspread 
the surface of the globe. A similar opinion is now prevdent 
among geolc^^sts ; but with this difference, that modem get^ 
gists refer the formation of these rocks to igneous, not to aqueous, 
agency, and the rinng of the water to a rimng of the land. 

8. Coal Formation. — ^Professor JameKm explained, that ^ 
the chief geolo^cal diaracten of the old and the new coal tar- 
ro a ii ona in Scotlud bad been amply and satiafactoril; made out 

C.ooc^lc 
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by the Wemerun Sodetf many years ago; — that he, in 1811, 
in a mnntur read before the Sodetyr nuiintained that nearly the 
whole,'if not the whole, of the sandstone, both red and whit«, of 
the island of Arran, belonged to the old coal formation, and 
that, upon this sandstone, on the opposite coast of the mainlaDd, 
as near to Saltcoats, the more common or newer beds of the 
coal formation were seen resting. He also noticed, that, in 
1805, in bis published Minerak^cal Account of the county of 
Dumfries, be had de£cribed the oecurrnice of red Bandstone in 
Dumfrieiibire, as connected with the coal ftHinabon ; and, in 
the same work, that, in Mid-Lothian, red sandstone was met 
with in the cool formation, as at Roslin, &c. ; and that this 
led sandstone occurred, generally in the lowest part of the coal 
formation, abundantly in Blast Lothian, Fifeshire, Berwickshire, 
Boxburghshire, &c. The old red sandstone, a formation con- 
nected with quartz-rock, and older than the red sandstone of the 
coal Jbnnation, Professor Jameson remarked, was well displayed 
OD the banks of Loch Ness, in the county of Sutherland, and . 
in many other places in Sotland. 

4. SyeniU or GrawUel tf Skt/e, Craig of AOta, St Kildoy 
Arran, ^. — Professor Jameson requested the attention c^ ge»- 
kigists who may vimt Arran, to the syenite and granite rocks, 
apparently in connexion with sandstone and conglomerate, in 
the line exten^g from the upper part of Glencloy to the great 
body of granite of the northern division of the island. He also 
reoommended getdt^sts to examine particularly the two chief 
granites of the island, viz. the small granular, and occasionally 
syenitic varieties on the west «de, and the coarse granular on 
the eastern side of the island, and to bear in remembrance tbat 
these western and eastern granites might prove to belong to 
different formadons. The Professor also mentioned a variety of 
particulars illustrative of the geok^cal pontiiHis uidmodeof 
fmnadon of the granular crystalline rocks of the Craig of Ailaa, 

* St Kilda, and the island of Skye, from which it appeared to re- 
sult, that these rocks, viewing them as of igneous origin, weie 
of newer formation than the great coal formation. 

5. Organic Remaina m tiu Coal Formalian. — The labours 
of Messrs Niool and Witham, it was remarked, bad added con- 
riderably to our knowledge' of the plants of tlus formation ; and 
the spedmens and detuls furnished for publication by the Pre- 
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rident of the Society, also by Dr Flemiog, Dr. Hibbert, Lord 
Graenack, aod others, were daily extending our acquaintance 
wHh the foKil corals, shells, and fishes of this interesting forma- 
tion. In B^pid-.to the.fiMil fuhes and coprolites in ihe lime- 
«M^ ilM^.Md immtmrnf-vf tbe mid^ ragpaa d Scodvid, 
it was remarked, that, in scrcnl dfatData •■ biA Mea <tf the 
Ftnth, they were met with in coneiderBble abunJanci, when 
they were first ptanted out by the Prendent of the Society, and 
aftarwards, in scxne new localities, by Walter Clalverly Trevel- 
yan, Esq., Lord Oreeoock, Dr Hibbert, and Thomas Jameson 
Torrie, £h|. Piofeanr. Jameson mentumed soote beds in the 
coal fc»niatioD so thickly studded with coprolites, that they mi^t 
be. named ctqtrolUe bedt ; while others abounded so muc^ with 
fiih scales, that they might not onaptly be called tctde bedf; and 
fiirtber, that the coprahtts were not ooofined.to the,/%m Sme- 
tttmea, btii were met with alao, although hitherto not bo almn- 
dantly, in the «ora2 and tkeU UmetUmet of the coal formation ; 
and that<hitherto no remnns of undoubted foAsil saurian animals 
bad been met with in Scotland ; ' tbe large crooodile-Iike teeth dis- 
covered in. the coal formation' by the late He v. D. Ure,. aitd fi- 

-gured by him ui his Hisb^ of Rutherglen and Kilbride,. and 
smos, in ISMy by Dr Hibbert, at Burdiehouse, near Edinburgh, 
belonging .pnrfmtdy to an exanct tribe of fishes. The sauraidal 

. dnraotCF of ' B^e of these foasi^ has eliciled'the.foUowiBg. re- 
marks from Prafessbr Agassiz : — ' 

"It is in the serin of depositsinferior to tbeLias tbat we be- 
gin tafind tbe largestiof those m6astrouB Saurmi flthefi'vihoae 
ostaoli^. reminds asin ma^y 'respects of theskelctuni of saurian 

. animals, viz. by the doser sutures of the bones of- the head, by 
thsiatge longitudinally striped aunealteeth, and by themaniler 

'in winch tlw4piaou9 epipbyaeB are alticuUted with. ibe bodies 
of:the wtabrsa, and;tlie sides a( the extremity of the.tranivecae 
i^Uijves. The anddgy. widch exists between, these fishes and 
saurian amntals^ is not- coniiii(^ to the sk^eton alone;. for i4 ob? 
of'-' the two recent, genera I^have found a very peculiar intMoal 
orgamzation of the soft parts, irhit^ timdeis the similarity greater 

'than, it at firat^ipMced. '' There.ia, iafact, in the .^«puiat^*« 
OstetUi a- glodtis. like Uiatof the simns and. the. salamaadrion 
reptilest a cellular swinumng-bloddw, with, a trachea, like the 
lung of an ophidian. Finally,' tbor int^umenta have, oftm an 
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appearance bo umilar to that of the crocodika, . that it is not al- 
ways easy to distingirisfa them. 

" The enallaess of the sumber of fishes found in traositum 
rocksj preveHts us as yet from as^gning to tbetn a particular cha- 
racter. Nevertheless the species in the collectJOQ of Mr Mur- 
chison already indicate types which do not extend even to the 
ooal formation, 

" What is 'most r^marluible in all the fishes infeiior' to Uw 
oolitic 9«iee, beudes-theJr analogy with r^ptUcti, is, od the lOae 
hand, the very great uniforttiity of the types, and, on the other, 
' the vtif great uoiroraoity of the pans of the sune animal among 
tbemselTes; so that it is oftien- diffiouk to distingtlisfa the Kales, 
the bones, and the teeth from one another. If we may be per- 
mitted to haSaxd' some conjectunes on this stats of things, such 
as it'is ptfesanted to us now, we are natuodly led to think, that 
the [wind}^ of imimal.life, which developes itsalf at alater pe- 
riod undar the form of ondioary fishes, rcpules, hiids, and nan- 
mifetDus animals, is at first entirely ccMtfined to those nngtilar 
Bftiutfd fishes whkitt pitrtalce at tbe^ same.timeof the sb-iieture of 
fiabta «id Teptiles, and thotr this.'mixed character is not lotf^ 
this class ' tSI ihg; a pyar ^we ot- a laager mimber of reptiint hi 
the-same mamwr as w« see'iohtfiyoeaia'i and fJesioeauii partaking 
in tbatP osteology > of ^theobaiaetets of the cetaoeo^ and. the' large 
land saurian -atwaalspartakin^of the obaracters of i the pacby- 
derma, which were not created till a much later period. 

" Weare thus led byT>b«ervadan>'ta those ideas of the [^oso- 
f^y of nature which have, presented us-wilh an organic attdre- 
. gulapdevdc^BOetit inrallcreatedbengs, oonstautly in confonoUy 
with' the cUfieredt txm^tions.ctf existence>«1iicb are realized at 
thesuHaoeof.tbeglsbeyiiB censbquence c^tbe changes which it 
.itself has'uad«rgoiMi>' 

, <*Affaj!«atiltofa]l'tbefacULhave brought forward, I distin- 
giwhy in the.ffbok>B«ri«ft.of geological formations, two grand 
' divitioas, ■whicb.have tbcir Itmit at the groensand deposit. The 
first, thamoTH.-anaentf iwihides'Only the Gan^dea and PlaeA' 
de*. The second,. niore..intinuUBly connected with bangs at 
present-in existence, includes forms and organisations muphim(H« 
diversified ; these are more particularly the CientAdea and' the 
Cjfdtiuies, auda very small number of specie of the two pre- 
ceding orders, vhich disappear insenwbly, and of which the an- 
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alogous liviDg spedes ore ccmsidersbly modified. As we do not 
find in the fishes of the first great period, difierences correspond- 
ing to those which we observe at the present day between fre^ 
water and salt water fidies, it appears to me that it b going be- 
yond the facts we possess to admit in the oolitic series and lower 
down, the existence of distinct fresh water and marine forma- 
tions. I think rather that the waters of these remote periods, 
circumscribed in basins less completely shut in, did not then pre- 
sent the marked distinctions which we remark at the present tiroe.^ 

At the same meeting of the Society an extract was read of a 
report by the lighthouse keeper at Lismore, of a small fiock of 
brent geese having been attracted by the light in a dark and 
stormy night, and killed by the violence with which they strudi 
the building. One of the birds happening to strike a pane of 
the light-room, formed of plate-glass a quarter of ra inch thick, 
passed through it like a shot, with such amazing force, that 
pimples were rwsed on the polished metallic reflectwsby the par- 
tiokfl of the shivered glass, 

A model at the bead oS the Dodo, which is preserved in the 
Tradescant collection at Oxford, presented to the College Mu- 
seum by Mr Duncan of Oxford, was exhibited at this meeting, 
and an account was given by Professor Jameson of what is 
known respecting that bird, described by Clunus in 1598 as in- 
haUting the Mauritius, but which appears to be now extino. 

Feb. «1. Sir Pathick Walkei, V. P. in the chair, — Mr 
Mac^llivray read Remarks on varieties of the Fox observed 
in Scotland. The author distinguished four races or varieties : 
1st, The Hound Fox, tall, slender in the limbs, with a very at- 
tenuated muzzle, a bright reddish-yellow fur, the lower parts of 
the body greyish-white, the tail yellowish-grey, with long black 
hairs scattered towards its extremity, and about three inches of 
the tip vi4iite. S. The Cur Fox, similar to the Hound Fox, 
but smaller, with the body deeper, the legs shorter, the tip of 
the ttul white. These two races seem to pass into each other, 
and can scarcely be distinguished, excepting in the extremes. 
9. The Dcg Fox, compact in form, with comparatively short 
limbs, the head rather broad, the muzzle ptnnted, the fur de^ 
red, the lower parts brownish-red, the tail y^owisb-grey, dark- 

iM, X.ooc^lc 
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ewd with black hairs, and havuig the tip of the same cdoar. 
4. The Ma^ff Fox, larger and stronger, it& btabs mbte robuil, 
the bead nUcfa broader, a doll greyiib.3>dtow fur, prbfusafy Jn-' 
t»'q)«Bed widi vhitish hurs, the tail 3iuky,::«hb long Uaek 
heirB acattenid ovwity and a small whitfenp.r. -. > ■ . 

A piper J>y ftfrHayCunnin^atn was'diea readj on- die' Geo- 
logy of the Islands of £i^, Rume,' and Ctmau Tha memoir 
wai.prefacsd by some ioteresting renarlcvotv the diBlnbiitifHi of 
thenewer members of the secondary cIjbb in the mainland and 
islands of Scotland^ The author then uttered into -Ur- deUuled 
account of the stratified and undtrd^fisd locks of whidi the three 
islands consist, and dwelt partkudarly on tbe mineii^f^cal oha- 
vabto^ and'geok^cal'phenpmeaa presented by tbeiVKriauBtnan- 
bers of the trap series. ThepKper was illustrated, by ^etohea 
of' BsddonB, 'and by spaomens'of 'ihe rAcks and wimple miDerals 
oftheialididsj ' ' ' 

' At the sa»8 iqeeting there was read'a pspM-by Mr iTames 
Macoabi' on (be local di^ribution of ti«es in the >natnve forests 
of Nnlh America. (This memoir, Mvcndital^ totbe'yoMg 
author as an accurate observer^ hos be«i pObllshed intbe^ftr- 
terly Journal of Agriculture, No. 28.) 

There was placed befwe the meeting a series of birds &om 
the Himalaya Mountains, most of which were eonadered' id»lti- 
cal with the Eun^tean spedes, including the GypaStos barbatus ; 
Faloo tinnunculus, subbuteo ; Nbus communis ; Circus cyaneus, 
ciheraceus, lerug^nosus ; Lonius excubitor ; Oriolus galbula ; 
Turdus merula; Gracula rosea, cydnea ; Sylvia rubecola, tithys ; 
SaxicoU stapazina; Curruca atricapilla; Stumus vulgaris; 
Upupa epops ; Picas major, viridis ; Yunx torquilla ; Fyr|^ta 
domeatica ; Antbus arboreus ; Haematopus ostralf^us. 

Marih 7. Bimdoh Blood, Esq. V. P. in the cbmr. — Sir P. 
WaUcer exhibited a specimen of a maH spetnes of the Mus 
family, possessing some of tbe characters of the Marmot, which 
has 'been found on his property at Drumsheugh in the nieigh- 
bouriiood of Edinburgh, its iMuntS' having "been distdrbed by 
the progress of building. 

Mr Ma^llivray then read some observations on the Dipper, 
Cinclos aquaticus. The peculiarities of form and plumage 

VOL. XVIII. MO. XXXVI. AFBIL 1835. D d 



998 Proeadingt t^Ou Soaety tfArU. 

adapting it fiir ita ainphibu>us mode of life w«e p(»fited out, 
•od its tialnts nunutdy described. The alleged iojuiiea to the 
■almoD-fisheries by thii tpedes were reodeted doubtful by the 
iCMilts of the autbor'* obsorationa, be baving never found any 
ova or fry of fish in its stomach, whicb was usually found tocoo- 
tain frngments c^ cokopteroua insects and m<Jliisca, eapedally 
Lymuea peregra and Anoylus fluviatilis. 

Dr Traill then ezhilnted a series of beautiful and correct 
drawti^ of British quadrupeds, oetacea, iHtds, reptiks, and 
Sshes, executed by Mr MacgilHvray, in wbom, be remarked, 
ibe naturalist and artist are fortun^ly united, and whidi are 
intended for his projected great work, on the Vertetottte . Ani. 
mals of Great Britain. The Society also expressed a very fa. 
TQurable o|BJiioD of these drawings. 

There was then read Mr Nicors account of his examination 
of the spedmeos of fossil wood frran the Island of Hull, cot 
leoled by Mr Cunningham ; also of various speomens from the 
North-African Desert and the Karoo Ground in Southon Af- 
rica. (This interesting paper is fmnled in the present Num- 
ber (^ this Journal, p. S89 ri teq^ 



Pnceedhiffa of the Saaetyjbr the Encouragement ofAe Uaefiil 
Artt in Scotland. 

The following communications were laid before the Sodety 
during the months of January and February 18SS : — 

January 28. — 1. Drawing and Description of a new Reed Instru- 
ment, called " The Caledonica." By Mr William Meikle, Townend, 
Strathaven. — The inatniment was exhibited. 

2. Drawing of his Improved Oboe and Bessoon. By the isme.— 
Tlie iuBtraments were exhibited. 

3. Petition of WiUiam Scott, wright and turner, Kinloch-RamKMsh, 
by Pitlochric, in r^ard to a machine constmcted by him— mTLb ma- 
chine was exhilnted. 

The following gentlemen were admitted ordinary members, viz. 

John S. Bnnell, Eij. 8 Stafibrd StneL 

David ChiisUe^ Eiq. 30 Forth Street 

February 11. — 1. An Easel for Painters, on a oouTenient oon- 

stmction. By John Robison, Esq., Sec. R. S. G., and Coons. Soc. 

Arts. COOC^IC 
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3. Description and Drawiagi of Improved Ou-BunierB, by means 
of wUch one-third less of Qas is conaamed, and the Light at tame 
time rendered more pure and bright. By Mr Alexander Grant, 
surgeon and druggist, Broughton Street, Edinburgh.— tamers were 
exhibited. 

3. Model andDescription of anewmethodofcoiutructiiig Wooden 
and other Bridges. By Mr James Ec^ar Jan., 6 Newington Place, 
Edinburgh. Commaniatted by Dr D. B. Heid. 
■ 4. Nodes of an Improved Liktch for tJie Frtoit Dows of Dwdliog- 
boases, stronger, more durable, not requiring to be so oflen cleaned, 
and having a superior appearance, with no greater expense than those 
noir in nse. By Mr William Oreig, smith, 133 Rose Street, Edin- 
bui^lL — The latch was exhibited. 

5. Donation — The Pernicious Effects of Sea Insurance. Printed 
at Eitkaldy, 1834. Presented by Mr James Ballingal, Kirkaldy, 
Author of a Plan for Improving the Mercantile Navy of Oreat Bri- 
tain and Ireland. 

%. Donation—No. VII. of London's Ardiitectural Magazine. JProm 
the Author. 

The following gentleman was admitted an ordinary member : 
Alexander Q. Grost, Eiq. of Newhall, advocite, 

Feb. 35.— •!. Su^estions of Modes of Printing and Cyphering for 
the use of the. Blind. By James Simpson, Esq. advocate. 

3. Modes of Teaching the Blind to Read, &c. By Mr Dixm 
Vallance, Libberton, Lanarkshire. 

3. Observations on the Iiiverpod aud- Manchester Railway. By 
Mr David Stevenson, 1. Baxter's Place. Commmiicated by the Se- % 
cretary.— lUuetrative drawings were exhibited. 

4. P(matioii — ^Nos- VIII. to XII. inclusive of X,<oudon'8 Architec- 
tural Magasine. 

The following gendemeu were admitted ordinary members, viz. 
Gilbert Uaigorlbanbs, Esq. Accountant, Edinburgh. 
Jaraee Hsf, Ksq. Merduint, Leith Links. 



Corr«Dfia«uu>lA« Ntiaber fur Jidji 1834 on Dr Deny' tpa.pwtQaEiicliianai, 

and aappottd fmm of Sir H. Davg. 

Pus U, Hue 10, ibr dmoipisltkn rtal oompaltlco-^itg M, Una S, Jbr ought rmd miMit— 

p«»«,llDel»,/brin pwil DT— ptf* tS, liii«8, ytfinrsuiioo— |l»ite47, lioelB, .ll»- r™t rcoilweiit 

—fte II, Uul3,y»r . Tha road , Uw-^wge OS, lliH37,/liroiUir«iloii ch»~page S3, ita» 14, 

ComwJJont •» the Jftaaberfor Oeloier on Dr Davg'i jioper on SUtotUtd Fluork 
Acid Gum. 

IM mit dcM—p^g SM, nood 
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Accouat ^ Ar^fieiat- FeUpar, bj/, Prfffettor Seraten. — Pro- 
finaor Kerstea, as a,ppean from a Number of PoggaidorfB 
AaiatieajJifo> 9SU Cvt 183^ bw Ibupd diatinctljr formedctyatals 
oCprlBmsticfelaptr pa the walls 4^ ft &imei»,. in "which 4X>[^>w 
alate and copper ores were mdted. Auobg tboe pgriMienA. 
ca&f fbnned orystab, some were sftDple, otl|ert twitt. Tbe sar- 
fiKe of the crystah was smooth or v^tically Btreaked ; fracttne 
conchotdal. Lustre of the crystals Titreous, and colour rosered, 
passing into violet blue. Are opaque, brittle, and hardness =: 6 
t^M<A>i scale. Chemical trials proved that they are composed 
of nlica, alumina, and potash, consequently tbe same coastt- 
tuents as felspar. . As acddental, parts, traces of manganese and 
lime may be mentioned. Mitscberlich, who examined these ar. 
tifidal fel^ttr ^nystals, aays^ tbej exhibited the primitive planes 
of the oUique prism, and were truncated on the acuter lateral 
edges ; a distiaot cleaFf^ w^s pbaefved parallel with the truD- 
eating and terminal plan^ w)?ich m^t under an uigU of 90°. 
Hitherto every attempt to make feli^nr crystals- by arti&aal 
means has failed ; henpe, in a geological point of view, this fact 
of Eer^Bo's js of very great importance. 

Crytttds of Oxide qf Chromiu — Frofes^r Wobler has pre^ 

pared. beaulifol.ci^stals of.tWia mineral. These crystals were 

• both «ngle and twioj beionging to the same HiomboidBl series at 

corundum. One of the most interestiiig features in these crystah 

IB their great hardness, it bdng equal to that of corundom. 

Phosphate tf Lime in the TeeOi, and S^a M &u SMn, ^ 
Hu /n/iiAoria.— 'Rose of Berlin has ascertained, that the hard 
parts which in certmn tribes of infusory animals are called teeth, 
are composed of phosphate of lime ; and that the hard case or 
cover with which many of these minute creatures are protected, 
is cunposed of nlica. 
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